
PETITIONS! 



Icon Graph ix 



Cosmic Shock Absorber 



AMS 
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8.95 SPECTRUM 7.95 




It was a one-in-a-million acride 
but Number Five, designed to be a 
strategic artificially intelligent 
weapons system, the most 
sophisticated robot on the planet, 
has escaped - and has come to 
the conclusion that he's alive I 
Now the scientist who put him 
tnnpther wants to take him apart 
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again to find out what went wrong. 
The president of Nova Robotics wants 
to capture him before the weapons he's 
carrying kill millions of civilians. 
I And the security chief wants to 
btow him up so that he can get 
home in time for dinner. 
YOU are Number Five.. YOU are alive 
and YOU have got to stay that wayJ 

TM 









FEATURES 



FIRST STEPS IN MACHINE CODE: Advice for beginners 

from Alan Davis. 

14 



EXPERT SYSTEMS; Lei your computer decide. 
18 



PRINTER GRAPHICS How \o got Iho bos? out of your 

printer. 
22 



great GRAPHICS: A round-up at all tha bast graphic* 

hardware and software. 

24 



DISCIPLE: Could this be Itie ul II mate Interface? 

30 



MINI STUDIO: A sound sampler for the Spectrum. 

32 



THE value OF TABLES: Pete Cook, author Of Academy 

and Tail Cetl, reveals some of his programming 

secret*. 



REGULARS 



NEWS: The return of Monty Mole. 

4 



SHORT CUTS; More readers' routines, 
42 



QL COLUMN: News of a new Superbasic compiler. 

49 



ACROSS THE POND: U.S. news. 
611 



CROSSFIRE: Readers' letters. 
71 



RANDOM MEMORV: Programming advice from Clyde 

Blsft, 
72 



DISCOVERY COLUMN: Routines from Discovery owners, 

•4 



CROSS WIRES Problem Page. 
B7 



HI 

u 




STREAMS AND CHANNELS: Ton! Baker says that you 
CAN use your ZX Printer with the Spectrum 128. 

66 



SOFTWARE REVIEWS 



ICON GPAPHIX5 128: A graphics utility tor the 128 
from Audiogenic 






Gauntlet (62) 



PROGRAMMING PROJECTS 



PROJECT X; Ray Elder throws dawn a programming 

challenge. 

13 

SPEC WORD; The last part at our word pro prog. 

50 

THE BETTER LETTER: Modifying Toiword 

9g 



COMPETITIONS 



ICON GRAPHIX: Win Audiogenic's graphics utility 
versions lor both 46 and 126K machines. 
7 



SPECTRUM: Silent Service (46). Impottaball (54), 0MX 

Simulator 1 56], Ultimate Games (61] 

Short Reviews begin 

38 



MINDPLAY: The Silicon Dreams Trilogy from Rolnblrd. 

76 





Football Fortunes (12) 



COSMIC SHOCK ABSORBER: Maseeh's latest 

maga-game. 

37 



ZX Com puling Monthly ■ March 1987 





*w*s 



Grange Hiii After Hours 



the Grange Hill cost gel the 
arcade adventure Treatment in 
Argus Press Soltware's release 
based on the Phil Redmond 
book, Grange Hill After Hours. 
The plonn this animated icon 
driven game centres on Luke 
"<3onctr Gardener's attempt to 
retrieve his conliscaled Walk- 
man from the school. With his 
accomplice Paul "Hollo" Hollo 
way he miisl break InlO the 
school after hour*, gef his Wo Ik- 
man and so avoid. ihe wroih ol 
his mum. 

Not surprisingly they run Into 
many of the other characters 
such as Griffiths Ihe caretaker 
and Imelda Davies. Ihe school 
wiich and somelimes when 
things gel dicey Hollo ho s to be 

f Headed wllh to carry on. 
here's a degree of Inters cl ton 
that enables you to talk to char- 
acters and their response is in 
keeping with their cha racier. 
Grange Hill — The Computer 
Game costs £9.95, 





Monty 

Returns 

Again 



Gremlin 1 !! Monty Mole It 
back for his fourth outing In 
Auf Wledersehn Monty. Potor 

Hartop, author ol the first 
Monty platform escapade 

has bdon recalled to 
produce who I It said to be 

positively the losl Monly 
game. In Ihe mark IV Monty 
you mutt guide him across 
Europe while In the process 
picking up sufficient funds 
fo buy the Greek Island of 
Monies whore he can enjoy 

a peaceful retirement. 
But will it be the last Monty 

game? Will Peler Harrap 
wake up one day toon and 

II nd Monty in the showor 
doing a Bobby EwJng and 

eager to traipse over the 

platforms yef again. Tho 

answer ot course lies in how 

many Monty fans shell out 

for the la lest las' game. 



Spectrum Games Top Ten 


1 ( 3} Gauntlet 


US Gold 


2 ( ) Foolballer of the Year 


Gremlin 


3(1) Trivial Pursuit 


Da mark 


4 ( 7) Space Harrier 


Elite 


5 ( ) Super Soccer 


Imagine 


6 ( 5) The Great Escape 


Ocean 


7 ( 2) Computer Hits 3 


Beau Jolly 


8 ( 3) Paper Boy 


Elite 


9 ( } Heodcoach 


Addictive 


10 [ ) Brook thru 


US Geld 


(Chart supplied by W.H, Smllhl 
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Joystick 
To Hand 



The makers of ihe Phasor One 
Joystick are hoping to slun (he 
opposition with their new 
"handheld" stick design Made 
by Britannia Software, me 
Phasor One can be used by 
either right or left handed 
gamers and lectures Ihe joy- 
stick placed on lop of Ihe pistol 
grip wlih Ihe trigger placed 
ideally for ihe index finger. 
Complete with an extra long 
cable, pre sum ably for firing on 
Ihe move. Ihe Phasor One costs 
£12.95. 

Britannia Software (0222 
4B113S] 



Yearplanner Winners 



A legion ol ZX readers set oui to 
rhyme their way to o level 9 
Yearplanner. Perhaps our 
favourite was Allstair May ot 
Elgin, Scotland who managed 
to rhyme 'adventures" and 
"den lures" in a poetic gem 
worthy of William McGonagle 

The other winners pre: 
R. Wilkinson, Rugby; Jay 
Sachania, Mlllon Keynes; G 
Grant. Irvine; R. Taix Bracknell; 
6. Galloway. Liverpool; M. Ack- 
royd, London SE15; D.L Wicker, 
Fakenham; J. Jocobsen. Glos* 
trup. Denmork; P. Thrower. Lon- 
don SWtS; T, Ridley-Thompson. 
Lambley. I. Rogers, Devizes: P. 
Owen, Sldcup: M. Summers, 
Morpeth; G. Bond, Co Anlrim; 
tXV. Fllip Geraardsbergen. Bel- 



Slum; C Collins, Normonto: R 
:oti, Gateshead; M. Maysaml. 
Oulsburg, W. Germany; H. Wil- 
liamson, Moray; J. Welsh, Gals- 
Sow; T. Jomleson, St Helens; E.J. 
hun, Lancaster; J, Shelling, 
Cardiff; R Sands, Sklpton; R Loy- 
cock. london SE6: M. Kemp Lon- 
don SE1B; H. Spall. London SE7; 
RGB Pag^ Liverpool; M. Austin, 
Chesham; £. Bonnet. London 
5W11: G. Blake, Glasgow; C. Mor- 
gan. Croydon; M Benjamin, 
Northants; A. Beale. Blandford 
Forum; M. Beaman. Word; R Rey- 
nolds, Slealord; D, Rodemaker. 
Palmghuuen. Gent. Belgium: □ 
Morrison. Aberchirder; A, McLel- 
ton, Paisley; B Carter. London E2; 
A, Rlgg, York. 




New Alignments 

Leading problems? Interceptor Micro* have Just released an 
Aumulh Head Alignment Tope for ASK ond both 128K 
Spoctrums. Avid Ailmuth checkers, should note thai the 
package which includes the head alignment program, a test 
program on Ihe reverse side (WheeTin Wallle), Instruction 
manual, screwdriver and pointer, retails at £8.99. 
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Azimuth Head Alignment Tape 










SINCLAIR SPECTRUM 
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Throne 
Together 

Mike Stnglelon ol Lords of Mid- 
night and Ooomsdark Revenge 
fame is learning up with Mel- 
bourne House lo release a 
"mul II- player combat gome" 
called Thrones of Fire, the 
game Is a three-sided power 
struggle with two players ond a 
computer opponent or one 
player and Iwo computer 
adversaries. The Ihree roles 
played ore ihoso ol sons of the 
(ale King Alherlk each vying for 
the vacant throne Alliances 
can be formed [and broken ot 
course) as you Iry to oui 
manoeuvre your fraiernal toes 
Unlike some medieval 
slrafegy games Thrones of Fire 
promises large animated 
figures hacking away ai each 
other with axe and broadsword. 
Priced ol EB.95 Throne of Fire 
has a projected release date of 
April. Meanwhile onoiher Mike 
Singleton game Dark Sceptre 
for Beyond Soltware has still yet 
to see the light ot day. Will 
Throne of lire suffer the same 
tale of repeated delays? 
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Enduro Racer 

Activision ate set to release 
the conversion ot Segas coin- 
op motorcycle simulation 
Enduro Racer. The game is a 



gtueiting trait bite marathon 
Over progressively rougher 
terrain, tnduro ROcet will cost 
£6.95, 




Indoor Games 



Super Sunday 



fn the wake of the Superbowl, Nexus are releasing an 
American Fool ball simulation called Super Sunday. Costing 
£,9.95 Supor Sunday will feature 20 of the teams who have 
appeared in the Supor bow I since 1968. Details of the 1987 
finalists Denver Broncos and the Now York Giants will also 
bo Included. 

Super Sunday will combine animation with players' 
performances bated on past form statistics. When you've 
decided which move your loam will make, all the p foyers an 
screen movo during the ptay. There I* a two player option 
or you can lake on the computer. There is also an tauloplay" 
option where the computer plays two sides against the other 
based purely on the teams' past form, 



Lift for Quicksilva 




Elevator Action (j a game where former Mil operators will have 
a definite advantage In this col nop conversion you must guide 
Agent Oito from Ihe top ol a skyscraper 1o I he bottom where 
his getaway car is waiting. Otto can certainly lake care of 
himself as he Is ablelo shoot, jump, ride, duck and karate kick 
his way fo safety". The gome retails a I £8,95. 
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Screenshols from Advance 
Software's four (none fhdoor 
games featuring 10 pin 



bowling, darts, oit hockey 
and ping pong which wilt 
retail tor £3 95. 



Adventures On Paper 



Incentive Software, 

producers ot the Graphic 

Adventure Creator have 

released a new Designer 

pad tor Adventurers. Each 

pad consists of over 200 

double sided A4 pages and 



Is aimed al those who want 

to organise their adventure 

writing more efficiently. The 

GAC Designer Pad costs 

£7.95 plus El 25 pip. 

Incentive Software, [07356 

77283). 
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ICONS AND 
OLD MASTERS 




totjgSSS 



Here's your chance to win one of twenty-five copies of Icon Graph ix 





Copies o( Audiogenics' 
enhanced Icon Graphix for the 
126 are on oiler In Ihis 
competition designed lor the or* 
connoisseur, If you are a 48K 
Spectrum owner, don't despair, 
just lick the appropriate box on 
Ihe entry coupon and II you win 
you'li receive a copy of the 
original Icon Graphix. 

All you have to do to win Is 
correctly identify Ihe Ihree 
famous pictures on 
this page and name ihe artists 
who painled them. 

II you con spot oil three 
pictures and their painters and 
am among the first twenty-live 
entries pulled out of the hat, you 
will soon be creating modern 
masterpieces on your Spectrum 
with Icon Graphix. 

The competition is open to all 
ZX readers except employees of 
Argus Specialist Publications, 
Chase Web and Audiogenic 



Software Ltd, The editor's Square, London W1R 3AB 

decision Is final and no Please remember to put your 

correspondence, address on your entry envelope 

Send your entries to Icon The closing date for entries is 

Graphix Competition, ZX April 10th, 
Computing. No 1 Golden 





Icon Graphb 


[ Competition 




AJ Title - [ 






) 


Artist - ( 


J 


B) THIe - { 






» 


Artist - ( 


J 


C) Title - [ 






I 


Artisl - ( 


) 


Please tick your machine - 


- 4£K 


a 


12BK □ 




























Send your entries to Icon Graphix 
Golden Square. London W1R3 AB 


Competition, ZX Computing, 


Not 
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A 3D ROW escape 
game that captures the 
imagination 



The Great Escape 

Ocean 

£7.95 



■_ocked In a prison camp your 
daily routine consists of roll calls, 
exercise periods and escape 
a hem pis, 

II you're indecisive (or more 
than a few seconds you'll 
automatically follow the dally 
routine of sleeping, walking and 
eoling, fl you want lo try 
something else then a press of 
the fire button regains control. 
Now you can explore Ihe camp, 
search and find potenlially 
useful objects and scout out 
possible escape routes. Bui you 
must relurn to the camp routine 
if you wont lo slay out of solitary, 

Swapping In and out of this 
'auto prisoner" mode Is essential 
il you ore to escape as It 
ensures you get to roll calls, eat 
and sfeep but allows you some 
lime to explore the camps 
without raising the alarm. 



Get caughl In the wrong 
place at the wrong fime and 
you'll be sent to solitary to cool 
your heels. This also destroys 
your morale and can also 
increase the number of guards 
that a(e assigned. A constanl 
escort of three guards makes 
escaping almost impossible 

Your morale is exlremely 
important and Illustrated by a 
flag at the side of ihe screen. 

As escape attempis tail and 
objects are confiscated your 
morale drops. The lower It gets 
the less likely you are able to 
break out of "auto prisoner" and 
escape until finally at zero all 
player control is lost and Ihe 
game is over 

After recent Ocean disasters 
such as Miami Vice and Knighl 
Rider I was surprised at how 
good Ihis game was, 11 takes a 
litlle while lo gel inlo if as you 
jusl observe Ihe normal prison 
routine. 

Then you can find Ihe 
opportunities to duck through a 
door, search the room contents, 
sfeal anything Interesting and be 
out before the guards notice 
you're missing. 

You can only carry around 



two objects al any lime and so 
you have to find a safe place to 
stash them before the big 
escape 

A good hiding place and a 
possible escape route Is Ihe 
tunnel that you can find by 
moving Ihe boiler in your room! 
Unfortunately, the tunnel network 
is complex and difficult to 
navigate in Ihe dark, but if you 
found a torch , . . 

The game graphics are 
excellent as the camp is 
created from 255 scrolling 3D 
screens full of prisoners, guards, 
dogs, barbed wire, buildings 
(most of them oft limits) and 
searchlights. 

All nighl Ihe camp is 
enclosed in darkness that allows 
you lo explore freely if you can 
avoid the patrols and the 
searchlights. 

The adds however are against 
you and you'll probably spend 
Ihe rest of the night In solitary. 

A brilliant idea, superbly 
Implemented, Ocean's best ever 
Spectrum gamel 

& 
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The answer to the 
Spectrum-users prayer 

thedlSOPLE 




AVAILABLE NOW! 

the all purpose interface to take 
your Spectrum to the limit 



DISK INTERFACE 

* Allows up to 1 .6 Mb of storage on 2 drives 

* Loads a full 48K program in 3.5 seconds 
+ Simple Basic Syntax 

* Compatible with any standard drive - single or double 
density, single/double sided, 40/80 track, 3 , 3 1 * . 5 1 i . 

SNAPSHOT BUTTON 

it Saves any program instantly - at any point you wish and 
as often as you like. 

PRINTER INTERFACE 

* Compatible with the whole range of Centronics Parallel 
printers. 

* Uses normal Sinclair commands - 
LUST. L PRINT, COPY 

* Permits user defined and screen graphics. 



DUAL JOYSTICK PORTS 

* Sinclair and Kempston compatible. 

NETWORKING 

* Operating system allows Disciple to act as file server; 
shared access to printer and disc drive for up to 04 
Spectrums 

* Interlace 1 Compatible 




Use the disciple with any Spectrum - even the new Plus Two model. 



the disc PLE 



£89.95 



the ultimate disk, printer, joystick and network controller for the Spectrum lO?«9*s (inc VAT) 
Designed by Miles Gordon Technology for Rockfort Products (a trading division of Vignesh Lid) 



FABULOUS PACKAGE PRICES 

Disciple/Drive from £155. 

Disciple/Drive/Printer from £325 

For more information call us 

on 01-203 0191 or visit our 

London showroom for a 

demonstration 



To: Rockforl Products. 81 Church Road, London NW4 4DP 

Please send mo POST FREE ...,.,„.„.,., - ■■ 

-' EB9.95 each, including VAT ft PftP. 

I enclose CHEQUE/POSTAL ORDER (or E 



(Quantity] DISCIPLE Interfaces 



OR debit by ACCESS Q 

a 



CARD NO 
EXWRYDATE 

SIGNATURE 

NAME (Btock CtpiM*) 
ADDRESS 



Of VISA □ ff/clr as appropriate) 

i i i~n 



-Postcode 



Overseas orders and trade enquiries welcome. Telex 946240. Rot. 19Q-124!iO 
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Spectrum in October, 



trad in November. Commodore 64 in December. 



All C9.95 



Sales dept.. 

Cast Jc Lodge, Castle Green, 
Taunton, Somerset TAT 4AB 
England r«>n i wnrMii|M*mw?« 



software getting harder 




Commodore 64 
available January 20th 

Trade enquiries to Cent re soft 
on 021 356 33 

Sales dept.. 

Castle Lodge, Castle Green, 

Taunton, Somerset TA1 4AB 

England Ttrnp t-* ^ <—jji ***** * *mj* 








Brian dough's 
Football Fortunes 
CDS 
£14.95 



hen popular board games 
have been adapted lor the 
home computer ihey have often 
been a disappointment Games 
that con draw people round a 
table like a magnet lend to lose 
jhek appeal when the monitor 
screen is I he focus ol attention. 

Fterhaps with this in mind, CDS 
have designed a game thai 
keeps the appealing social 
aspects of board games (le it 
con get very competitive and 
there are plenty ot opportune 
to outsmart your o 
whiti _ 

"Ice. statistics, 
ults etc to th 



computer. 



ybrld that 
ought out to e"~, 
maxim ut^^d Id over the football 
fanatics imaginaiion. It you've 
ever followed football you will 
definitely have put together your 
"dream team" with all your 
lavounte players. With Football 
Fortunes you can try to do just 
that in your quest to carry off the 
League ond Cup double Suc- 
cess depends on assembling a 
strong squad from the available 
player cards, each card 
represents a well known player 
and gives his category 
[defender midtseld. etc.) and a 
star rating 1 to 5 

If your favourite player has 
been lelt out ihere are blank 
cards provided so you can 
include them The star ratings 
ore bound to spark an org u me 
or two especially H your 
particular hero is deemed to b 
only worth one star the total star 
ratings for defence and attack 
are led into the computer before 
each malch to indicate your 
team's cur rem form. 

The game proceeds much 



l* i l«j 1 1» m iii-m i i ■ m«. ■>«*i:»]n t-iii 



iionat board gome Throw the 
computerised dice and procee 
aroufkl ihe board, which is 
sizeable (fitting it into the double 
cassette size box was a master- 
piece of origamtj to land on 
squares thai may be to your 
advantage like sponsorship or 
send you sliding into bankruptcy 
The managers Tuck square may 
be good or bad. and result in a 
windfall or going seriously inlo 
the red due to a managerial 



'iems is a 
square to beware of as the 
computer program chooses one 
ot your players randomly who Is 
either miured or retired causing 
you to frantically rejuggte the 
team. 

Plenty of variety is built into 
the board game but la stop any 
chance ot it becoming repitl- 
tious you can conduct transfer 
deals and haggle over players 
at any point In the game and if 
someone is selling oft players 1o 
avoid bankruptcy the bargain* 
ing con get very fierce indeed. 

there's an awiul lot of 
enjoy mem to be had out ol 
Football Fortunes whether^ 
enjoy football 



ore players 
ve (from two to iiv^can 
play) the betj gome For a 

potei^fogram 
jg role to the 
rayers ori ■ball Fortune: 
ail ihe bettfl Phat. 



urn 




Ray Elder sets the next 
programming 
challenge in this 
interactive series. 

elcome to the second in this 
occasional series Intended to 
present o problem, discuss 
means ot arriving at a solution 
ond then leave It to you to 

Kroduce the coding to do the 
>b 
First may I say thai I was 
pleasantly surprised at the good 
response from the last Project X 
Entries are still arriving and J wilt 
present the solution which I think 
is most efficient. original and 
interesting in Ihe next Issue, 
meanwhile on to this project 
which is ... 

The Shuffle 

Over the last few yeafs I have 
seen, used and devised several 
ways of simulating the shuffling 
ol a pack of cards. As a side 
product the solution io Ihis may 
also be a means of producing a 
non repeating sequence of 
random numbers which may 
widen the scope of ihe 
applications of this exercise 

1. Identify Problem. 

We need to be able to select 
o series ol numbers 1-52. which 
represent the 52 cards in a 
pock, in o random or mixed up 
order with no repetition ot 
previously selected 
numberscards. 

2. Breakdown of process. 

This is fairly straightforward in 
theory: 

a) Set up o representation of a 
pock ol cords. 

b) Swap the cards positions in 
Ihe pack (Jumble up or Shuffle). 

3. Possible Approaches. 
In practice Ihe 

implementation offers several 
ways The Random number 
generator will obviously be 
called on In order to effect the 
actual shuttle and the most 
complex pail is likely to be the 
means of ensuring that 
selections are not repeated, 

In the most basic computer 
card gomes (and in one or two 
early commercial games I have 



seen this happen} a card is 
simply selected purely at 
ramdom The player loses faith 
in the program when he/she 
draws two nine ol diamonds or 
five aces! 

One approach would be to 
select a card ot random and 
then check it against a list of ihe 
cards previously chosen to make 
sure that it hasnl been picked 
before. This means thai all 
previously selecled cards have 
to be kept recorded to enable 
the check Io be made. 

A decision has to be made of 
the way the cord will be 
selected, ti could be a 
straightforward random number 
between 1 and 52 (INT 
(RND'52-M)] and (hen use a 
table to look up the actual card 
and value. IE. 1 may equal Ihe 
ACE of SPADES. 2 ihe TWO of 
SPADES etc up Io 52 perhaps 
being the KING of DIAMONDS 

It this method is used then 
each selecled number needs to 
be stored somehow, possibilities 
are to store as a number or os a 
string, if kept in numberical form 
then perhaps the simplest way 
would be to DIM an array 
variable io 52 - DIM S(52) - this 
also initialises each ot the 52 
elements io 0. and as each 
number is chosen then change 
thai element to 1 as a flag that 
it has already been picked. 

The check code would be 
something like IF S(number) THEN 
GO TO choose again line 

This is pertecily OK tor games 
where only a few cards are 
required each hand (such as 
pontoon) but if a lot of cards ore 
used Ihen the selection 
procedure slows io an 
unbearable level as many 
reselecllons and checks need to 
be made You also have Ihe 
problem of keeping anoiher 
record of the numbers for 
reference 

An Alternative? 

Rather than fill the empty array 
it could be set to the numbers 
first Ihen shift each number 
around, this also has the 
advantage of keeping a 
recording of each number 

Somelhing like DIM S( 52):FOR 
1=1 TO S2:LET S(I)=I:NEXT I to sel 



up the array and then select two 

RND numbers between 1 & 52 

and swap the contents ol the 

array eg: LET 

A=INT(RND*S2+1]:LET 

B = tNT(RND*52+1):LET X=S(A):LET 

S(A]=S(B):LET S(B)=X 

Put Ihis in a loop lor as many 
times as it lakes to get a good 
mix and away we go! 

Of course we sfilT need a 
table so that we con work out 
which number represents which 
card, bul the actual shuffle lakes 
o fraction of the time that the 
first method would take 
Personally I wouldn't use either 
method, but I thought it worth 
looking at the first Iwo ways 
because the second method 
has a wider appJication lhan for 
our card shuffle in that it is a 
very effective way of producing 
a numerical non repeating 
sequence ot random numbers. 

If you think of a pack of cards 
Ihen there are two elemenls. the 
number or value and ihe suit — 
Hearts, Spades, Diamonds and 
Clubs — the non numerical 
cards are Ace, Jack, Queen and 
King It is almost as if the 
designer of cards had us 
computer bods in mind, NONE ol 
these names begin wllh fhe 
same lefter! 

This means we could set up a 
string to represent the cords 
using H.S.D.C.A.JQ. and K Io 
represent each ot these words, A 
typical set up might be LET 
C£="AH2H3H4ZH5H6H7H9HTHJ 
HQHKHAS2S3S4S5S6S7S8S9STSJ 
SQSKSAD2D3D4DS06D7D8DVDT 
DJDQDKDAC2C3C4C5C6C7CS 
OCTCJGeCKG" 

Note ihai l used T to represent 
10 because this Ihen means lhat 
each card is represented by 
only two characters, Shuflilng 
becomes a matter of picking an 
element ot GS at random, 
removing it from the string and 
adding if to the front or the end 
of Ihe string tor as many limes as 
it takes to get a good mix. 

ii you set up the variables 
T.J.O.K and A to a value at 10 
then finding the numerical value 
of the card is a matter of getting 
the VAL of fhe firsl of the two 
elements thai represent a card, 
So now what? I hope this has 
storied a few Ideas buzzing 
around and, iust like the iasi 
time, we would like to see the 
res u Ms of your ideas, especially If 
you know of, or create a 
completely unique method of 
solving the problem. 

What we would like is a short 
program which shuffles a pack 
of cards and deals two cards 
lace up. We do not want a full 
game, but we will toke into 
consideration the solulion to Ihe 
shuffle problem and the quality 
ot the graphic representation ot 
the cords, 

The program(s) which impress 
us most will be featured, and 
their authors suitably rewarded, 
in a luture issue 
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FIRST STEPS INTO 
MACHINE CODE 



Alan Davis makes the 
transition from BASIC 
Into machine code, 



ost people seem to find no 
greol difficulty in becoming 
reasonable proflcieni ol BASIC 
programming, after a little 
pra ci ic e a n a expe ri e n ce. Bui 
sooner or later ihey realise the 
limitations of BASIC seek to go 
further — and find themselves up 
against the notorious "machine 
cade barrier" It's a barrier that; 
sadly, many loll to cross (though 
often nol for want of trying], and 

I gather that the question How 
do I pass from BASIC to machine 
code programming?" Is $1111 one 
of the most common requests In 
(he ZXC mailbog. So here's my 
own allempt lo provide a very 
simple approach with a 
minimum of jargon — by which I 
mean VERY SIMPLE INDEED! I'm 
going lo sacrifice discussion of 
a number of issues which would 
"be theoretically desirable 
because Ihe most important 
Ihing is to make thai initiol 
transition and actually write 
machine code programs, no 
matter how irivioi, £ven if you've 
tried before and failed. I hope I 
can persuade you to hove 
another go — because I'm 
convinced thai most people 
give up simply because they've 
Iried to swallow too much, too 
soon. 

The cursed hex 

II have fried to come to grips 
with machine code before, 
you've probably been horrossed 
by hexadecimal, tousled by 
"two's complement", and 
stultified by 'the stack" But 
Ihough you'll EVENTUALLY need 
to get 10 grips with such things if 
you're to become really 
proficient, you can in fact get 
started without them There are 
certain disadvantages in doing 
so — but we're desperate folk, 
and desperate measures ore 
called tor! So lets begin, Whai. 
exactly is machine code"? 

Though you may not be 
aware of it, you're using 
machine code every lime you 
run a BASIC program on your 
Spectrum You may Ihmk that the 
com pule r understands BASIC 
commands such as PRINT AT 



irj.i2:'Heiior ~ but II doesn't. 
When we program In BASIC we're 
being spoon-fed by a complex 
and Fength program which Is 
present in the Spectrum when 
we switch on, part of whose task 
is to translale our BASIC 
Instructions into a farm that the 
heart of Ihe computer — the ZBO 
microprocessor - con cope 
with. What the ZBO understands is 
the stufl we call machine code: 
a sequence of numbers which 
cause the ZBO to perform certain 
actions. If we by- pass the 
Spectrum's "translating" system 
and feed the Z80 directly with 
the correct numbers, we can 
exercise total control over Ihe 
machine. Heady stufl! 

First steps 

So let's wrile a machine code 
program First of all we need to 
secure an area ol memory so 
ihot any fiddling about in BASIC 
lhat we do wont interfere with it. 
and we can do this using CLEAR 
5WW. This means that we can 
safely manipulate any address 
from 60000 upwards. Next, enter 
these two direci commands, one 
(jii'T ihe other 

POKE 60000,0 
POKE 6000,201 

Whot you've Jusi done is to store 
two numbers [which together 
moke up a machine code 
program) in the Spectrum's 
memory at addresses 60000 and 
60001, What we do now Is to 
direct ihe ZBO's attention to this 
sequence of numbers, and you 
can do this by entering 
RANDOMIZE USR 60000. Try II 
yourself, now You might think 
lhat nothing hos happened — 
but you'd be wrong; quite a lot 
has happened, intact. First, the 
ZBO looked at the contents of 
address 60000, and found the 
number 0. This is the machine 
code "NO OPERATION'' 
instruction which tells the Z80 to 
do nothing at all. So tor a Hny 
fraclion of a second it did 
Indeed do nothing. Then It 
looked at the contents of the 
next address (60001) and tound 
the number 201. This is the 
"RETURN" instruction, which in 
I his case tells the ZBO to leave 
the machine code program ol 
this point and effectively "return 
to BASIC" And so the obedient 
ZBO, without further oda did lust 
that — which is why af the end 



you were presented with the OK. 
report ai the bottom of the 
screen. Ihe machine code 
program has been completed, 
and normal service has been 
resumed, 

Now, the good news is thaf in 
understanding that, you've 
understood a machine code 
program. Of course you'll very 
rightly point out that it's not a 
very useful program — but that 
doesn't matter. The Important 
thing to appreciate is that what 
to us looks like a string of 
numbers Is effeclively a 
sequence of commands to the 
ZBO, Herein, of course, lies a 
problem; I'm not a ZBO, and 
neither are you. The number 
doesn't immediately make us 
think "DO NOTHING ". and the 
number 201 certainly doesn't 
moke us think "RETURN" If we 
had to learn lo read and wrile 
machine code like thi^ life 
would be very hard indeed — 
but fortunately, we don't have to 

What we need, really, is some 
sort of intermediate language to 
act as a buffer between 
ourselves and the Z80, and 
fortunately such a language 
does exist, it's called ASSEMBLY 
language which is a kind of 
drastically abbreviated pidgin 
English where each mochlne 
code Instruction (thai Is, a 
number or series ol numbers) is 
represented by a mnemonic (a 
set of fetters) which is much 
easier for us to understand To 
take an example, il we translate 
our little machine code program 
above Into assembly language, 
If looks like this: 

NOP (No Operation) 
BET [Return to BASIC) 

This is much easier to get to 
grips with, isn't it? You can 
understand If; I con understand 
It; but the bad news is that ihe 
ZBO can't! It wonts noihlng more 
nor less than NUMBERS. The 
solution lies In on ASSEMBLER 
program — and this, I'm afraid. 
Is Ihe point at which you'll need 
to blow the dust off your cheque- 
book. There are plenty of 
assembler programs on the 
market and I'm by no means 
familiar with alt of them mysell, 
having settled long ago on 
Hisott's DEVPAC assembler. I've 
also heard of friendlier programs 
available these days, more 
suited lo beginners. 
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LISTING 1 

Do nothing, then return 
to BASIC, 



LISTING 3 

Read contents of one address* 
add one, and put result into 
another address. 



€0000 


10 


ORG 


60000 










60000 


20 


NOP 




60000 


10 




ORG 60000 


60001 


30 


RET 




60000 
60003 
60004 
60007 


20 
30 
40 
50 




LD A* C ADDRI) 

INC A 

LD (ADDR2),A 

RET 










60008 


60 


ADDRi 


DEFB 2 










60009 


70 


ADDR2 


DEFB 




LISTING 


2 






LISTING 4 





Copy contents of one address 
into another. 



Add the contents of two 
addresses, and store result in 
a third address. 



60000 
60000 
60003 
60006 
60007 
60006 



10 

20 

30 

40 

50 ADDRI 

60 ADDR2 



ORG 60000 
LD A, (ADDRI ) 
LD (ADDR2J.A 
RET 

DEFB 2 
DEFB ■ 



60000 
60000 
60003 
60004 
60007 
60008 
60011 
60012 
60013 
80014 



10 
20 
30 
40 
50 
60 
70 
30 
90 
100 



ADDRI 
ADDR2 
ADDR3 



ORG 60000 

LD A, (ADDRI) 

LD B,A 

LD A* (ADDRI) 

ADD A,B 

LD (ADDR3),A 

RET 

DEFB 2 

DEFB 3 

DEFB 



Assembler 



A good assembler program, 
once running, will fake over the 
control of your Spec I rum to allow 
you 1o enter and edit a program 
in assembly language, and will 
then Assemble" or translate, 
your program Into machine 
code Bui it should also do 
much more, for example. It 
should allow you to use line 
numbers which, though not 
essential help you lo keep track 
of what you're doing. II will allow 
you lo allach LABELS to certain 
addresses - which lis yet 
another move towards making 
your program more closely 
resemble English. And If wllf a 
allow you to use certain other 
inslruclions [assembler directives 
and assembler commands) 
which are not translated Info 
machine code, but which 
Instruct the assembler program 
lo fake specific actions — and 
these generally make life easier 
for you. There's no short cui here, 
I'm afraid. Vaull need to spend 
a bil of time reading and 
absorbing Ihe relevant sections 
ol the manual for your 
assembler In order to discover 
)usl what odltlng facilities ore 
available to you. However, on 
example will make things 
clearer - so let's take a look at 
Listing 1. which is whai I got 
after assembling our "do nothing 
and return to BASIC progrom. 



First, I should poinl out that in 
order to get all the listings given 
here I instructed the assembler 
to print addresses (these are In 
the left hand column of ihe 
listings} In decimal, rather lhan 
the more usual hexadecimal — 
and incidentally, the facility to 
have this option is somelhlng 
you may like to check when 
choosing your assembler, II can 
make things quite a bit simpler. I 
also instructed II not to bother 
listing the machine code that it 
produces; Ihe 280 needs Ihose 
numbers, bui we don't at Ihls 
stage On, then to the program 
proper. You'll see that line 10 
contains on assembler directive 
which all assemblers will 
recognise, namely ORG 60000. 
The ORG directive is Important 
because if lei Is the assemble! 
where to put ihe machine code 
It generates — and in our case 
this is la be from addresses 
60000 onwards 

Line 20 contains ihe first 
actual assembly language 
instruciion (NOP], and line 30 
completes Ihe program with the 
RET inslruction, The left hand 
column of the listing Is 
produced oulomolically when 
the program is assembled (ie. 
when ihe assembler is Instructed 
to translate the mnemonics to 
actual machine code) and ii 
shows the addresses at which 
each machine code instruciion 
has been stored - in ihis case 
our machine code program 



uses only two addresses; 60000 
and 60001. 

Registers 

Now ihis is all very well, but you 
could reasonably be asking by 
this time "Can we hove a 
program which actually DOES 
something, pleose?" So let's 
move on and see whai else the 
Z80 can do. You probably know 
alreody that ihe 280 has a 
number ol REGISTERS, ond you 
may also know that these have 
names: there's ihe "A" register, 
'&" register, "C". and so on. Each 
ot these registers can at any 
lime hold any one number 
between and 255 (ie, one BYTE 
— just like any address in the 
Spectrum's memory). And there 
are dozens of machine code 
instructions which allow the 280 
to copy o number from one 
register into another, and also to 
communicaie wilh the outside 
world fie. the Spectrum's 
memory). The assembly 
language Instruciion LD, RA. for 
example, means Copy Cor LoaO) 
the contents of the A register into 
ihe 8 regisler". Similarly, LD C.6 
means "copy Ihe conlenls of the 
B register into ihe C register" 
There are also instructions for 
pulling numbers directly into 
registers — so that LD A,23 for 
example means "pul the 
number 23 into ihe A register". 

As you can imagine, we 
could write a cheerful Utile 
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program causing the Z80 to 
murTer away merrily to Itself, 
swapping numbers bock and 
forth between its registers wllhoul 
offecimg the outside world at all 
— but I don't think thals what 
you mean by a program that 
"does something ", so iels move 
hastily on How can we pass 
information between the Z80 
and ihe Speclrum's memory? 

The simplest way of doing It is 
by means ol on Instruction such 
as LD A, (address). This would 
cause the Z&O to look at ihe 
specified address in the 
Spectrum's memory and copy Its 
contents into the A register. You 
can achieve the reverse process 
with Ihe instruction LD 
(address), A — which would make 
the Z80 copy the confenls of the 
A register into the specllled 
address in the Spectrum's 
memory. (There's a limil to what 
you can do in this line, however, 
and the A register is the only 
single register which can 
communicate directly with 
specified addresses in Ihis way. 
LD B. (address] Isn't allowed, for 
Instance). 

I think you'll see thai we 
could use these instructions to 
copv a byte from one memory 
location lo another, thus: 

LD A,(60010) 
LD [60011J.A 
RET 

This would load the number In 
address 60010 into the A register, 
copy It into address 60011, and 
then return to BASIC (To do the 
same thing In BASIC you'd use 
five instruction POKE 60011, PEEK 
6001 0] This would be fine if you 
knew In advance which memory 
locations to specify while writing 
your program, but In fact more 
oflen lhat no!, you don't — ol 
least, nol until you've assembled 
your code. Its time for the irusry 
assembler program to come to 
the rescue again, so let's have a 
look at Listing 2. 



Labels 

There ore two new concepts 
Involved in Listing 2, both 
concerned with the ability ol an 
assembler program to give you 
an easy ride The first is the 
concepl of labels When I typed 
ihis assembly language 
program in, I decided lo call my 
two addresses ADDR1 and 
ADDR2 respectively - and so 
lines 20 and 30 contain the 
Instructions needed for copying 
the contents ol A0DR1 into 
ADD&2. The assembler is 
perfeclly happy about this 
provided l lell It what l mean by 
those labels somewhere — and 
I've done this in lines SO and 60 
using on assembler directive 
"DEFB number ". fThink of DEFB as 
meaning "DEFlne Byte':) When 
the assembler encounters the 
DEFB directive it reserves a single 
byle of Ih© Spectrum's memory 



and inserts whatever number 
has been assigned — so in this 
case it wilt store the number 2 In 
ADDR1 and the number In 
ADDR2. As you can see from 
Listing 2, the assembler has 
allocated ADDR1 Ihe value 
60007, and ADDR2 the value 
6008, neatly tucking our reserved 
bytes away at the end of Ihe 
machine code program Hself. 
Incidentally, you may have 
noticed that ihe addresses in the 
left hand column Increase 
initiatty in steps of three; this Is 
because the machine code 
Inslrucllon corresponding to LD 
A .(address) consists of three 
numbers — one to specify the 
actual Inslruclion LD A.(number) 
and two more to specify the 
address concerned, But don't 
worry about it for the present — 
Dial's the assembler's job, not 
yours. 

You can Iry Ihis for yourself by 
typing the program Into your 
assembler, assembling II, then 
returning to BASIC Before 
running ihe machine code, 
check for yourseil that PEEK 
60007 and PEEK 60008 give the 
values 2 and respectively, Now 
enter RANDOMIZE USR 60000, 
and do your PEEKs again. This 
time BOTH addresses should 
contain the number 2, providing 
thai your machine code 
program has indeed copied the 
contents of the first address inlo 
the second, POKE another 
number info 60007. fry 
RANDOMIZE USR 60000 again. 
and then have another PEEK. 

Again, ll's important that you 
do try these Ihings for yourself, 
as opposed to merely reading 
about rhem, if only to become 
familiar with Ihe use ol your 
assembler program, Try 
extending ihe program In Listing 
so that it will copy the contents 
of ADDR1 inlo TWO other 
addresses (you'll need to add 
another instruction LD (ADDR3JA 
and use DEFB to reserve another 
byte labelled ADDR3) 

When you've maslered the 
foregoing, you'll want lo stretch 
your newly grown machine 
code wings a little further 
Instead of merely copying 
numbers from one place lo 
another, let's see if we can't ring 
a few changes Actually It's not 
difficult to do so because 
simple instructions exist (or 
increasing or decreasing the 
contents of registers by 1 — for 
example. INC A ("in crease 
contents ol A register by Tl and 
DEC A ( "decrease contenis of A 
register by 1'}. Listing 3 shows 
how INC A can be used in a 
program to transfer the number 
held In one memory address to 
another, increasing It by one en 
route Try it for yourself, PEfKIng 
the appropriate addresses both 
before and after the machine 
code has been run to check 
thai all is well, and then try 
writing your own amendments 
using DEC A — or try using 



tNC A twice In succession lo 
increase a number by 2. 



Adding 

Our lost example — listing 4 — 
Shows how simple addihon ol 
small numbers can be achieved 
using the Instruction ADD. A.B 
("add contents of 8 register lo 
contents of A register, leaving 
the result In A"). If you follow ihis 
routine through, you'll see lhat 
the confenls of ihe memory 
address ADDR1 are copied 
dlreclly Into Ihe A register, and 
then Inlo Ihe B register using 
LD B A (We need to take this 
indirect route because there's no 
LD Etaddress) inslruclion), Then A 
reads In the contents ol A DDR 2. 
and the add Hi on is performed 
by ADD A, 8 The result Is now In 
the A register, so we finished off 
by copying it Into a third 
address, ADDR3 before returning 
to BASIC Again, you can check 
It all for yourseil by PEEKIng 
ADDR1 (60012). ADDR2 (60013). 
and ADDR3 (60014) before and 
after running Ihe machine code 
You can also Iry different 
numbers, of course, by poking 
them inlo ADDRf and ADDR2 
from BASIC if you want to try 
subtract Ion. then by all means 
do so: the Instruction you need 
Is SUB 8 ("subtract contents of & 
register from contents of A 
register, leaving Ihe resull in "A'T 
— duI for the present you'd do 
well to ensure that you use 
numbers which will produce a 
positive resull. 

This Is as far as I intend to go 
In Ihis article, and you may be 
understandably disappointed 
Ihoi our progress has been 
decidedly limited. Well yes. It 
has — and very deliberately so. I 
know lhal you wani lo learn 
about all the other registers; fa 
be able lo use programming 
loops; to handle numbers in 
excess of 2S5; and lots more 
besides That's a Job tor Ihe 
future. 1 hough, and Ihe important 
ihlng for now is lo gel your fool 
on the first rung of the machine 
code ladder; io moke that 
critical transition towards 
thinking in terms of registers and 
addresses. Use the ideas in ihis 
article lo write simple routines 
tor yourself — no mailer how 
useless they may be except as 
practice examples - and then 
congratulate yourself when you 
get them working. Familiarity Is 
the key 

Once you've got ihis fa*, ihen 
you're on your way But what 
next? Well, you could do much 
worse lhal lo buy "Machine 
Code for Beginners" published 
by Usborne at a mere £1.99. This 
will gently fill In much 
background material that I've 
omitted here, and indeed will 
take you further on. Or. you 
could wait until next month 
when I'll be delving furlher into 
machine code 
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EXPERT SYSTEMS 



Transforming your 
Spectrum or QL into an 
oracle of advice — 
with David Nowotnik. 



L_ asl month, in part 1 of this 
series, I described the essential 
elements thai go to make a 
computer expert system" As a 
reminder, an expert system 
provides the means to place 
Into o computer not only the 
knowledge but the experience 
of a human expert, which a non- 
expert can interrogate to obtain 
be net its such as advise Table 1 
lists the important parts of an 
expert system, and In this article, 
and in the next lew months I'll 
be examining some of these 
elements, providing 
demonstration programs tor Ql 
ond Spectrum computers. 

Like any other programming 
problem, there is no single 
solution to the production of an 
expert system. There are many 
algorithms already and many 
more Ideas are being 
developed, so all I can give you 
In the next tew monihs is a 
picture of what makes an expert 
system. This month we shall 
examine two ways in which you 
can get a computer to come lo 
a decision. 

Go along to a human expert 
for advise, and the usual Course 
ot events is something like this: 

Firsl of all the human expert 
will ask you to define the 
problem, to determine exactly 
what you wish lo know from him. 
Next he will ask you questions. 
These questions ore selected by 
the expert to provide him with 
information, which he can 
match against his own 
knowledge base. It is experience 
which guides Ihe direction of his 
questions. In an ideal world, he 
wlfl end up with sufficient 
information to provide a perfect 
moich with something in his 
knowledge base lo give you a 
single, unequivocal answer, 

The real world isn't quite tike 
thai. youF expert's knowledge 
base may not be perfect for the 
problem you have You may not 
be able to provide all the 
information required. You are 
more likely to end up with one 
or more opinions from your 
expert, each opinion with 
different level of certainty. 

Lack of certainly (uncertainty) 
is something I'll consider later In 
the series; for now. let's consider 
ourselves and our computer 
expert to be perfect! 

Ihe majofity of computer 



Tabio 1. Main EI*rntnH ol an Export SytTom 



1. Knowledge Base 

2. Inference Engine 

3. User Interface 

4. Use of Statistics and Probabilities 

5. Ability to learn new rules/knowledge 

6. Provide an explanation of Its decision 



expert systems produced lo date 
are designed to tackle a fairly 
specific problem. So, with Ihe 
computer expert', you have 
already defined the problem 
you wish to hove solved by 
selecting a particular expert 
system. When you RUN any 
expert system, you should get o 
message to tell you what areas 
of expertise that program is 
capable ot dealing with, and 
you will immediately start Ihe 
question ond answer dialogue, 

How does Ihe expert know 
which questions to ask. and 
what does he do with the 
information he receives? These 
ore two important questions In 
designing an expert system. In 
the rest of this article, 111 be 
considering two solutions. 

Consider this rather trivial 
problem. You want your expert lo 
tell you ihe name of a particular 
mode ot Iransport. The expert 
will ask you a series of questions 
relating to features of ihe type ol 
vehicle you have in mind, ond 
after a number of questions and 
answers, he is able lo name the 
type ol transport. 

Yes. it is trivial, but I hove 
deliberately chosen on example 
in which we should all be 
'experts', so that you can 
understand the logic of 
choosing questions, and Ihe 
interpretation of answers. 

In the example programs I 
provide; our computer expert' ts 
aware of 13 modes of transport 
{see program lines 1500 to 1630 
in Fig, 1 or Fig, 4). One strategy 
for finding the right answer is to 
ask a series of quest ions, each 
answer in turn able lo eliminate 
o group of vehicles, until only 
one Is left. This strategy is called 
serial decision making. 

Pathways 

For this example, the human 
expert on transport [met) has 



selected a set ot questions to 
which the user provides yesJno 
answers. There is a set path 
through a series of questions 
from the start of the interrogation 
to any one particular answer. 
Fig. 2 shows all the paths 
through the question ond 
answers In the expert system 
listing given in Ftg. 1. 

The first queslion is always the 
some; does the vehicle transport 
people on land? A yes' answer 
Immediately eliminates water 
crofl and aircraft; the expert" 
then asks if it travels on rails. If 
the answer Is yes' the problem Is 
solved, ond the answer Irain" is 
given; if the reply is "no* then the 
expert knows the vehicle travels 
on road, and two more 
questions are required to 
determine which of Ihe four road 
vehicles known to our expert" is 
the one in question. 

For any ex perl system using 
this serial approach fo decision 
making, the human expert 
designing the system has to be 
aware of all possibilities The 
questions have lo be un- 
ambiguous so that the user can 
provide the correct answer every 
time; any one Incorrect response 
always ends in o wrong answer 
from our expert. 

Bui, before we examine the 
fallings of this approach too 
deeply, why not try it out for 
yourself. The listing in Fig. 1 is 
suitable for both the QL ond 
Spectrum. The program was 
written on the QL (hence the 
command REMark, which will 
appear as REM on the 
Spectrum), but tested on both 
machines. 

QL Super 8 ASIC perfectionists 
will be horrified by all the 
GOTOs and GOSUBs, bul some 
allowance had to be made for 
the Spectrum's less structured 
BASIC! Spectrum users should 
use V instead of '&' for joining 
strings (tines 5200 and 5210). and 
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NflUf* 1; GUSpwchum Lifting 



10 RENnrk 5|npli> Expert S ¥ »t™ 

70 RErlark U»inQ 5i?n.il dccmiofi-Sifclfiq 

30 REMark 

40 REHark Odvttl Nu**Otnii< 

SO RErtdrl Jamury, 1937 

M REKark 

lOO RENarl. InitldltM I Title 

110 LET X-2000 

120 RESTORE t READ 1* 

130 CLSt PRINT t* 

140 PRINT! PRINT 

ISO PRTNT "I will Hk you m tort** of 

160 PRINT "(tiii.»,tia(ti. An«Htr tilth y" 

170 PRINT "for yes or n for no far" 

IOO PRINT "Mfh one until 1 nrovidfr" 

190 PRINT "you with the wlution.- 

200 PRINT s PRINT 

210 REKarlc 

220 REMar* Ham Loop 

230 RESTORE H 

240 READ «,b,C 

230 IF b-O THEN GO TO 3000 

2*0 GO SUB SMO 

270 INPUT i*i IF **■*"" THEN GO TO 270 

2O0 IF ;1IU»V PR i*Ui="V" THEN LET tc-bt PRIM 

t*t*t GO TU 230 

J-Wi IF if (ll--n- OR i*t|**»N- TtCN LET i>c; PffW 

*«*( GO ID 230 

3O0 aa ru 270 

3IO REHark 
fciO RENark 
«tw) DA I A -nCTBRHINI THE IVPE OF TRANSPORT - 

£10 HI H ,f 1 

900 REMark Omtials 

lOOO DATA "Doe* it travel art land" 

I01O DATA "PofHi it tr»v») on r 4 ||«" 

1020 DATA "Dons it have t«*. whsoU" 

1030 DATA "I* it pomfrtri by an wqiw" 

1040 DATA "Can it carry aoro than A p*H«nqirt" 

10QO DATA ~Dot«i it trawl nort* than 20 f^ct above 

tlia ViM" *acif" 

I06O DAIA ■■ It travel* on Hater 1 do*", it only I I oat 

pn trip *urtae0- 

1070 data "Dotrn it havi* (i»«'i) *-ii.<j 

10O0 DATA "ltt it MtfiO pOwt-ri-iJ" 

lii"#i* DATA "Ca« M tr.>vi-| Iii-Iuh flu* -,<n ■ 

1900 fttharl An^ww. 

1310 DATA "train" 

152V DATA -ootof bike*" 

It* Jo DATA "bicycle- 

LS«0 DATA "cinch" 

1830 DATA -c«r" 

IS60 DATA "awroplan»- 

1370 DATA 'helicopter' 

13»0 DATA "ql Idw" 

13*0 DATA -balloon" 

16O0 DATA "yacht - 

1610 DATA "ttllp" 



J620 DATA *«uburin«* 
1630 DATA "hovercraft " 
1090 RENark 

1900 RENark krvotlMlgi) Ba*e 
2O00 DATA 1000,2010,2030 
2O10 DATA I 010,3000,2020 
2O20 DATA 1020,2030,2040 
2O30 DATA 1030,3010,3020' 
204 O DATA 1040,3030,3040 
2090 DATA 1030,2060,2090 
2060 DATA lO30,2O70,2O@Q 
2070 DATA 1070,3030,3060 
2<>00 DATA 1070,3070,3000 
i DATA 10bO,Z100,2jlO 
2IOO DATA 1080,3090,3100 
21 lO DATA 10TO, 31 10,3120 
29O0 REHark 
2990 REN*rk rVntwre 
3000 DATA 1310,0,0 
JOIO DATA 1320, O,0 
J020 DATA 1 330,0,0 
3030 DATA |340,0,0 
»..4<i DATA 1330,0,0 
3030 DATA 1360, 0,0 
3060 DATA 1570, u.O 
3070 DATA 1380,0,0 
3000 DATA 1390,0,0 
JO90 DATA 1600,0,0 
3IO0 DATA 1610,0,0 
31 10 DATA 1620,0,0 
3120 DATA 1&30,0,0 
3000 RErlark Provide the «n»w*r 
3O10 P«JNT 

3020 RESTORE at READ e* 
3030 PRINT "The *nt-c>r i* *"j 

304O IF t*ili«"#' OH flill-V OR **C|)--|- OR 
e*(H*"o* OR e4(ll-"u* THEN PRINT "n "u 00 TO 3060 
3030 PRINT " "t 
3060 PRINT e* 

3O70 PRlNIr PRINT "Any nor*? ty/ol m \ 
SOBO INPUT z$ 

309O IF **="- THEN GO TO SOBO 
3100 IF i»<|l""v" OR i»m--Y- THEN RUN 
3110 IF x*!l)**n H OR K*C1>«~M* Tl«N STOP 
3120 GO TO 3070 
3I30 RENark 

3140 RErtark Print question ktrini] 
3130 RESTORE at READ tl 

5160 LET i-Ot LET LE-LEN(*»t: LET Ll-O 
3170 LET »»--- 

5IOO LET i=i*l: If 1 >LE THEN GO TO 32lO 
3190 IF b*U)=" ■ THEN GO TO 321<i 
32O0 LET Kt=Kfl«fhli GO TO 3tOO 
3210 IF i>LE THEN LtT H •-«•!,-" 
3220 IF LI*LEN I p • I > 3 1 Tlf.N PRINT) LET Ll-O 
32SO PRINT **;: LET Ll-LI*LFN (nil 
3240 IF Lit 31 (W.N PRINT " "n LET Ll-El*l 
3230 IF Kt_E TtCN 00 TO 3170 
Ul lurn 
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flpt* 2: Decltion Tre* lot ItnT boniport terlal d»cl«ion making example 



Otm it m»ml *• l»d' 



T 



' J 



bm - r ■-«-- 1 
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C3 



3 
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tor QL users, fhe commands in 
italics in lines 280 ond 290 Of© 
optional. 

The DATA statement in tine €00 
provides the title and purpose of 
our expert system Once this 1$ 
printed (line 130] and general 
instructions appear on the 
screen (lines 150 to 190), the 
main question and answer loop 
is entered. The questions, 
answers, and knowledge base' 
all appear in DATA lines, and 
RESTORE is used extensively to 
retrieve the appropriate piece ot 
information. 

On the first circuil of Ihe mam 
loop, the variable x Is set to 
2000. which *s the DATA line lor 
the first question. From this DATA 
line, three numeric variables are 
READ, a.b and a 'a' Is the line 
number of the question 
fcharacter string) to be asked, b 
is Ihe appropriate DATA line In 
the knowledge base II the 
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Figure J: Alferngtiwo knowtodga bav«» (o» Serial Dorrmnilmtlon Program 



o 

z 
I 

s 

< 



O 

a 

a. 



BOO 


rATA ' 


AKIAL AND AfltNDlCULAN IIIIWU" 




16*0 [>ATA 


' ,' .•.nm" 


810 REttw* 






IHVO HI M.tr 1 


VOO Rt«jr» 


Bkwtit i tu\'w 




1900 KlrMrk Knowledge B*ve 


10OO 


DATA 


"In this btme in the b«md/*r*" 




2000 DAlrt 


1000,2010,2060 


1010 


DATA 


"*I» tht» bone in the ere" 




TOIO DAI A 


1010,2020,2040 


1030 


DATA 


"1* this bona in the upper arm" 




Z02O DATA 


1020,3000,2030 


1090 


DATA 


"There are two bones in the lamr 


«if «i ; 14 


7O30 DAI A 


1030,3010,3020 


it thr onr n«*r*rot the body xith p^l«-> tormrd" 


2040 DATA 


1040,2030,3000 


1040 


DATA 


•' I-. II. 1 •. l.f.lM- 111 (111' 1 |i|i|i-r ■. 




?OSO DATA 


1050,3030,3040 


IOO0 


DATA 


"I« this bono At th* and o* 1 1«- < 


iitji-* ■■ 


2000 DATA 


1060,2070*21 lO 


1060 


DATA 


"Is thi« bofw in the legs/feet" 




T07O DATA 


l070,20B0,2<»y<> 


1070 


DATA 


*|» lhi<i bone in the *nMn/*wl " 




;i)QO data 


1 OBO , 306O , 3O70 


(oeo 


DATA 


"II tin's born- in the .inkli*" 




20TO DATA 


io?o, 3060,2100 


ioto 


DATA 


"1* I hit. bane tn the upper Ictj" 




2100 DA1A 


1100*3090,5100 


1 lOO 


DATA 


"There *re Lho bones In the 1 owi" 


ItlQt 1* 


2110 DAin 


1110,2120,3110 


1 t 1 *"• out 


i-l mi i-.l fyil.' 




2120 DATA 


1120,3120,3130 


11 1 o 


DATA 


"ta thm bo*>i- tn the i1<lhiI<i> 




2TO0 AtMjrl 


1 I . ■ 1 


DATA 


"!■- thi& bane attached la the tHMHtraus" 


2«90 REH*rh Answer* 


1 300 


lii_M*»r V flii'.Mt'r.. 




3000 DATA 


I3t0,0,0 


r.ni 


DATA 


~ituwr ou-i" 




3010 DATA 


l32O,O t 


i './n 


PATA 


"ul na™ 




3O20 DATA 


1330,0,0 


1 ", '•! 


DATA 


"r ,<i|m»i" 




3030 DATA 


1340,0,0 


I960 


DATA 


"pheJ .inqfHB" 




3O40 DATA 


1900,0,0 


]•.-... 


DATA 


- nwjt .ic*rpi»l:,- 




30S0 DrtIA 


1360, 0,0 


1900 


DATA 


"ctrpeli tHTitt 1" 




3060 DATA 


157O,O,0 


1370 


DATA 


~t«r«el*~ 




3070 DATA 


l3B0,O,O 


1900 


DATA 


"not dt .if-it-l *™ 




3QHO DATA 


19*0*0,0 


l £90 


]..!., 


" t mmjr " 




3O70 DATA 


1 too, 0,0 


IAOO 


DATA 


"1 iliuld" 




3100 DATA 


1610*0,0 


Id!, If 


DATA 


"llbl*' 




3110 DATA 


1640,0,0 


I6TO 


DATA 


"•copula" 




31ZO DATA 


1620,0,0 


1 *, » 


ruin 


"r 1 Avi clr" 




3130 DATA 


1630,0,0 



a 

m 

a. 

00 



answer is yes, and C' is Ihe DATA 
line number should ihe response 
be na !f Ihe variable b" RE AGs 
the value zero, this indicates that 
an answer has to be found, and 
the loop Is term I na led The sub- 
rouhne at 504 ensures that the 
question Is neatly printed on the 
screen, while lines 5000 to 5120 
print Ihe answer, and ask you if 
you want to run through another 
set of questions. 

Ambiguity 

Like most experts' while I believe 
my questions to you (as placed 
In this computer program) are 
clear and unequivocal, you 
may well find ihem confusing 
This expert has no option tor ihe 
user to say '1 don't understand 
that, please rephrase the 
queslion" [also Ihe case lor mosi 
expert systems) Even the first 
question Does H travel on 
land?' 1 may provide uncertainty, 
A hovercraft ceriainly can travel 
on land, but t, as the "transport 
expert' decided that hovercraft 
are used principally lor sea 
transport therefore would expect 
a no' answer to the 'land" 
question If Ihe user were ihinking 
ot the teatures ol a hovercraft. 

But like this system or not. it is 
the way many human ex perls 
work. Not only that, the program 
I have given you provides on 
expert system 'shell', to which 
other knowledge bases can be 
attached. Fig. 3 contains on 
example. This is an alternative 
knowledge bqse which allows 
you. using the same program, lo 
determine ihe name ol one ol 
the body's axial or 
appendicular bones Lines 800 
to 3130 replace the transport 



knowledge base In Fig. 1 Here, I 
assume, there are less experts 
among our readers, and you 
should, as non-experts gel some 
benefit on terminology on 
human bones! 

Once you feel you understand 
the logic of this expert system 
'shell", there is no reason why you 
cannot build your own expert 
application. The first siep is to 
draw up a decision tree, as 
shown In Fig. 2. then translate 
that to the data required for the 
knowledge base. 

The more cautious among us 
would say that this approach to 
making decisions is for the fool- 
hardy; If is a little rash to 
eliminate a whole range ol 
possibilities on the outcome of 
lust one queslion, which might 
be misunderstood. It might be 
more sensible to ask a full set of 
questions; then judge all ihe 
information at one lime. This Is 
the parallel approach )o 
decision making, and this 
approach is the basis for 
decisions mode by the program 
listed In Fig. 4. 

There are several passages in 
the program In Fig, 4 which ore 
identical to that In Fig. 1 so start 
with the serial decision making 
program In your computer, and 
delete or overwrite lines 220 to 
800, ond the knowledge base 
2000 to 2420. There is slight 
modification required to ihe 
questions (lines 1000 to 1090] and 
to line 5020 The commands in 
holies in lines 300 and 310 are, 
again, optional on the QL. and 
the string joining fit' operator In 
these lines should be replaced 
by V if you are using a 
Spectrum, 

DATA line 800 now conloins 



not only Ihe lifle of our expert 
system, bul two numbers, the 
number ol questions and 
answers in our system These two 
numbers set up a siring orrav 
(s$) in line 240, This array 
contains zeros and ones, 
corresponding to expected no 
and yes responses to each 
question lor all 13 modes of 
transport in our knowledge base. 
All 10 questions ore asked; in 
response lo the user's reply, o 
variable (r$) is filled with zeros 
and ones (lines 300 and 310), to 
gel a string Ihe same length as 
the strings In the knowledge 
base, once all questions ore 
answered. This reply string is 
ihen compared with the strings 
in the knowledge base. 

Perfect Match 

The firsl check [lines 330 to 360] 
is to delermlne whether o 
perfeci match can be found, le, 
o string of yes ond no's matches 
exactly the experts opinion of 
the expected string ol yes and 
no's lo each of Ihe 13 outcomes. 
It a match is found, then the 
expert's answer is given. 

If no molch Is found, the 
computer tirst tells you this, ihei 
goes through a routine [lines 420 
to 500) lo delermlne which sel of 
expecled yesJno replies in Its 
knowledge base most closely 
matches the replies given by the 
user. To do this, if goes through 
each possible outcome, 
checking the expected 
response, with Ihe one given, 
and awards a score, depending 
on the match. So. 1 is odded to 
the score if a "yes' answer was 
given, when one is appropriate 
for Ihoi particular ilem and 
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question (line 450), ond 1 Is 
subtracted for a yes' reply when 
no' was expected. In this way 
ihe item with ihe maximum 
score' is identified (line 460). 

Logic might suggest that you 
should also award a point lor 
two no's which match, ond 
subtract one from the score 
when no Is given to a question 
in which yes Is expected from a 
certain outcome. Well, ihe 
scoring system used does work 
remarkedly well, without these 
logical' additions in tact, as 
there are far less Yes' answers 
than no' in every siring in the 
knowledge base, matching 'yes' 
answers are more valid than 
malching "no's". 

Another argument against this 
scoring system is that, for any 
outcome, certain questions are 
more important than others in 
differentiating items, so Ihe 
amount added {or subtracted) 
should be weighled fo reflect 



ihls, Thai argument would lead 
us into the realms of probability, 
which is something I shall save 
for later in the series! 

One thing you'll note about 
parallel decision making is that 
a lot more questions will be 
asked, sometimes quite irrelevenl 
when, In hindsight, you know Ihe 
result. In the parallel decision 
program, you'll always be asked 
10 questions, whereas, the serial 
decision program which soFves 
the same problem asks between 
two and five questions before 
giving its result. 

No doubt, a better transport 
expert' than myselt could hove 
selected a better, and smaller, 
sel of questions to enable the 13 
items to be differentiated in the 
parallel program, But as a 
general rule, parallel systems will 
always osk more questions than 
serial systems, But even if the 
data match isn't perfect, the 
parallel system is more likely to 



give you the right answer; one 
incorrect response with the serial 
system, and the expert's reply is 
ceriain not io be the one you 
want. 

These are expert system 
decision making processes In 
Iheir simplest form. Many expert 
systems allow more than yesJno 
answers; decision making can 
be mixtures of serial and 
parallel, depending on the 
problem. And Ihese examples 
assume no uncertainty in your 
reply (or in the knowledge base). 

These expert systems are also 
rother hmiied in their 
knowledge; there are many 
more than 13 different modes of 
transport. This 'expert 1 will have 
to learn a lot more about 
transport before it really can 
begin fo describe itself as an 
expert. And how expert systems 
learn is the subject of Ihe next 
pari in this series. 



Figure 4: GUJSpocTrum Listing tor Parallel Decision Oomonslratlon 



IO REHirh Simple Export Syata* 

TO REHtrk Utring parallel dtKlftlon-MStmq 

SQ M M.i, l. 

40 RErlark David Nowotnik 

tiO REMark January, I9fl7 

bo REHark 

10O REHark Initial!** t Till© 

IIP LET X-2WO 

120 RESTORE i REAfi t* 

130 DLSi PRINT It 

1*0 PRINT* pfclNT 

1TW) I'HlNI 'I mil ntk you a •tor I cb nl" 

'l| ,t IKI'I, AntttMT HI th v" 

"(or yor, or n lor no for" 
"eflch antf until I prtiviijr" 
"'n tn hi in tlww volution." 
i f'UlNl 



IAO 1*1 NT 
170 PRINT 

I |-:i 

ivp rdlNi 

»d 1*1(1 Nl 

210 REHark 

230 REHark Initial l» 

7M REAP Anut.ijiiiH.t 

■/*o bin t.»(j>iK.H, [juo^l } 

230 RESTORE 20QU 

2*0 FOft i-1 TO afinwi READ **l*>l Nl XI i 

270 LET r$--"i RESTORE lOOO 

20f> FOR j-I TO quoal 

2B3 BO SUU S140 

2TO INPUT C«l LET Ch-Ol IF J*"*— 1HEN GO TCI JW 

3O0 l» ;ll|l""y OR r»IH«"V' THEN LET r*-r*VI"( 

LI I ch"lt PRIM " y#»*< 

MO IF ilill-V OH i*(IJ="N" THEN LLT rMfWO"i 

H 1 tf»*ll PfilHT " >■■■ 

313 IF ch-O IHEN OO TO ZTO 

520 Htm I 

3SO REHark Par 4 tret Hatch'' 

34Q DIN qfanawl 

33* FOR i-l TO ana** 

'/.M I I I M ll» ■' 

I/O IF r*-til(j> IlaVN LET larq-ji DO TCI WX» 

'.BO WD i 

'.fit PlcjNIt I'KlNT " J ritd not tiiui a parfc*ct mtrh" 

400 I'HlNl "hi tli *y it.it* j I am t.i-.if < timfj" 

410 PftlNl "#or Uw tieit 111." 

420 lit matt hi III larq«U 

1 ... I PR I -I III *n*» 

MO FOR }»l TO oijfrst 

4BO IF r»tjl-"l" AND *tll,j»-*1" 

MO IF rldl'T AND «• 1 1 , J) *"0- 

\7t> HCXf J 

4IKI IF ql|J)naM HEN LEI m.irt-qd I I 

*TO M XI | 

ISOO IF larocl THEN PRtMT "No match found' "I (io to 

9070 

MO ™ IO tiOOO 

liOO PrtTA " EM TERM INF. THE TYPE OF TRANSPORT " , 1 3, iU 

Mill Ml tt.ir I 

vi mi !■:( nark Qumit lonn 

"Prut*, it 1 r .ivi'l iiri I anil " 

"Do«»u 1 1 Iftvvl nn r,ul«" 

"linn-, it tl.iwi* Two ntlfMjltt" 

"]■, it (hiwiti'M tiv -in irfigilii-' 

"Cm it r.irry niir n t tun t, |ifl<t«mig|ir n" 

" [hid', it tr.ivi'l iriofi. tti.ui 70 fun I, .jliuw 



MEM qli »-q«il*l 
THEN qli)tq(il-l 

LET larq'i 



1000 DATA 

lulO [ir'iUi 

1070 Willi 

1030 DATA 

1040 IMlTfl 

li.:,n IJATA 
tlir -,ur I ,n •■" 

IOciO DATA It 



II oat on tho our I ace" 

1070 DATA "Dot»i it Have litem) Mings" 

IOSO DATA "In It Hind |iui«ti«|- 

IQVO DATA "Can It travel bnloM Hit tufttct o-t 

Hater " 

ISOO REMark An«.u*r« 

1510 DATA "train" 

1520 DATA "wator bikr" 

lUiO DATA ■bicycle' 

I340 DATA "catch" 

ISOO DATA "Car 1 

1560 OiATrt -,wr«pl-*nf" 

1570 DAlfl -liol icoptw" 

ISOO DATA -qlidpr" 

Iti'rO OAT A 'btllow' 

1600 DATA -yacht " 

1AIO DATA -<.hip" 

1620 DATA "nubiurlno- 

1A30 DATA "hov^crafl" 

H190 RCnarl< 

1VO0 REHark Know I twlqu Ut» 

2004 on in "i LOiiooooo" 

20I0 DATA "10110O0O4JO" 
2OI0 DATA "IPIOOOOOOO" 
2030 pnirt -iooi iooooo- 

2040 DATA - I OO I OOOOOO " 

2oso DnTn "fiooiiioioo" 

2QO0 DATA "QOQIIIDOOO" 

;>o/o Pnin "iioiuoogiici- 

TOeO DATA -OOOOOIOOIO- 

ViMa DATA "OOOOIOIOIO" 

2140 PnlA "OOOI lOlOOO" 

21 IO OATA -DUOIIOIOOI- 

7IZQ. DATA "IOOI ICWOOO" 

29Pl> RCHJUrk 

WhW REHark Prgwidw th* tniiwr 

•...li. I hit. i 

OOZO RESTORE I larqtlO* ISOOM REAR *** 

S030 PR INI "fhp ah«HW 1* *"t 

SO*0 IF t'l(l)"-*- OR tflU***" DR »Ml)-"i" Oft 

•il|>--D~ DR Dllll-V THEN FHINT "n "n GO IO 30*O 

3O50 PRINT " "t 

30*0 PRINT »l 

S070 PRINT i PRINT "Any mrr^ tv/n> "t 

Si'lOO INPUT .' I 

SOVO IF it-"" THEN GO TO SOSO 

3100 IF i*t1)»"y" Oft lltll^V" TWN RON 

3114 IF lllll'V OR il(|l-"N* THEN STOP 

3(20 GO TO 5070 

51.*.0 REHark 

31*0 REHurk Print quant Ion mtrtnq 

31SO READ ** 

5lA0i LEI l-Pl LET LE-LEHto*Jt LET tJH> 

SIT4 LET «»-'" 

StS4 LET i-i*li IF i >LE THEN 00 TO 3210 

3190 IF dKH*" " THEN 00 TO 3210 

*>ZOO LET W— WttWtlill GO TO 3100 

3210 IF tHJE THEN LET «*•*«">" 

3224 tF Lt+LEN <m*I>31 THEN PRINTi LET Lt-0 

32J4 PRINT k*|I LET LI-L1*LEN Ch*} 

3740 IF LK3I THEN PRINT " "u LET Ll-i.t+1 

3234 IF I CLE THEN GO TO 31 70 

'.. M i-t lii< n 
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Alan Davis explores the 
possibilities for printing 
graphics. 



■ no recent issue Of ZXG I 
wrote o short piece about the 
Kempslon "£"' interface and 
Amstrad DMP 2000 printer, 
specifically to point out how 
painless Id found It to set up 
and use this cornbinalion. Of 
course that isn't the end of the 
lale. because obviously you can 
do a great deal more with such 
a system lhaf merely LPRINT. LUST, 
and COW What Id like lo do in 
ihis article is to explore some of 
the graphics possibilities of the 
system, and since ihe Amstrad is 
Epson compatible, the routines 
should work perfectly well wilh 
any Epson type printer which is 
copable of small (1/216") line 
feeds 

Regular readers may be 
surprised lo discover that the 
origin of what follows has 
nothing to do wllh adventure 
gomes at alt (Gasp! Shock!), but 
ihe tact is thai I also use the 
Speclrum tor serious scientific 
work — and one of my 
requirements for this is to be 
abfe to get hard copy of graphs 
of fairly complex mathematical 
functions. Now it Ihe graph you 
want to plot is lairly simple, 
there's no problem You can jusl 
wrile a program to draw It on 
screen, and ihen COPY the 
result But Ihe screen resolution 
of 256x176 pixels is loo coarse for 
the applications I have in mind, 
and so some way of getting 
higher resolution had to be 
found 

The approach I adopted was 
lairly obvious: instead of drawing 
the "y ' axis of the graph 
vertically on the screen. \ turned 
it through 90 degrees and drew 
it horizontally so that the V axis 
becomes vertical [with k 
increasing downwards). The 
graph is then plotted eight 
points of a time (le eight 
successive x values) lo line 21 on 
the screen, the whole screen 
being scrolled upwards by one 
line between the plotting of one 
batch of eight points and the 
next. In this way you can get 
any resolution you like along the 
* axis, if necessary plotting and 
scrolling many screenfuls of 
graphics before the whole 
process is finished Naturally, 
though, you IE never see the 
entire graph on screen at once 
because Ihe early parts will 
have scrolled off the fop of the 
screen by the time the thing has 
finished. 

What we need then, is a 
method of transferring |us1 a 
single line of graphics data (line 
21 in this ease) from the screen 
to the printer, so that we can 
dump ii out continuously in 




between point p lolling and 
screen scrolling. But sadly, there's 
no single printer command for 
doing this The Kempslon 
interface will give you a full 
screen copy but not just one 
line, and so a bit of 
programming is necessary to 
achieve this 

Bit images 

Ihe key to the problem lies in 
the "Bil Image Mode" printer 
commands there's a fair choice 
of Ihese on the Amslrad 
machine, and in the end I 
settled for "double density" 
mode This gives a printed dot 



spacing which is half lhaf 
obtained with "Single density" 
mode — and Iheretore a printed 
image of higher quality and 
cnspness The relevant 
command is ESC L + n1 + n2. 
Translated into English this 
means that we need to send lo 
the printer Ihe codes CHRS 27 
(ESC), followed by CHRS 76 ("l"). 
followed by two mysterious 
codes n1 and n2. These last two 
codes fell the printer how many 
bytes of graphic data are to 
follow, and together Ihey form a 
two-byte number where n1 
represents the low byte, and n2 
the high. So if you want to print, 
say. 258 bytes of data In 



1*133 ] 


errors: 


00 








[ Listing 1 ] 


















10 *D 


l 




20 


»•■ 










30 


; Rpu t i 


m for copying screen line 21 to printer 




40 


5*ny g 


I ven 


pixel has its screen coordinates x and y 




50 


i Tl i r 


1.1 


in the |! and. 1 registers respect i ve 1 y 




l.i 4* 










65366 


70 






OM 


65368 • Start of UDG area 


89388 


60 






LD 


a, 3 


65370 


30 






CALL 


11601 ^Select iK*> printer for output 


65373 


100 






KOI 


A 


65374 


110 






Lt> 


D.A .Clear D register 


65375 


120 






LD 


C.A :Clear C register IK coord -0> 


G5376 


130 


loon 


LP 


n,8 ^Initialise 6 register (y coord =81 


65378 


140 


L00P2 


DEC 


ft iMext pixel roH down 


65379 


150 






PUSH 


PC 


65380 


160 






PUSH 


BE ;Sav<5 registers 


65381 


170 






CALL 


POINT :Saae as POINT Ic.bl 


65384 


1B0 






CALL 


FP A ;Ecsu|i off stack into A register 


88387 


190 






POP 


DE 


89808 


200 






FOP 


BC ; Recover registers 


waam 


210 






CP 


1 its this pixel (c,bi aet? 


65381 


220 






CALL 


Z,SETB1T ;If ao, then set bn 7 of D 


€5394 


290 






tLC 


D iRotate D register by one bit 


65386 


240 






[IK 


» 


65387 


250 

21 | 






frJUZ 


L00P2 i Last pise 17 Jtf not. do another 




270 


tat 


th 


is point ire have a byte ready to print tn D 


65383 


280 






LD 


A,D 


654*0 


290 






It ST 


16 iSo print it once,,. 


65401 


300 






LD 


*,D 


65402 


310 






K5T 


16 ....and once again 


654*3 


320 






LD 


D,0 :Clear J> rng. ready for next scan 


654*5 


330 






JNC 


C .(text pixel coluen to the right 


65406 


144 






LD 


A.C 


65407 


350 






cr 


iAre ye ofr the right edge of screen'' 


B54+S 


360 






Jf 


HZ. LOOP 1 III !'■■' . !. „■ | f...] m t (-,•>■ 


654 ) J 


370 
360 






KIT 


(Back to basic 


65412 


tat 


SETBI 


SET 


7,D iStri bit 7 of D register 


65414 


400 






m 




89)0 


4 10 


■: :n: 


EQtl 


■22CE ;|R0HI 


1 1733 


420 


FP 


fi 


EQU 


■ 2DTJ5 s I JtOM J 


Pass 2 


errors « 


BO 






Table 


used " 




73 


rron 249 
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Listing 2 



t REM tit CONTINUOUS GRAPH PRINTING POUT I HE 

2 REM 

3 PEP FN flxllSeiSIM Ig/eiCStN (K^GfcHEXP t-l/2««) 

4 GO sua leea 

7 REM 

B BEN ■*• Ko»f»3ton "E* - Tokens off 

9 REN 

Ifl COPY I REM CHR* » 
2# LPRIHT CKR* 271-A'iCHR* «n REM * Disable auto lit* feed 

27 SEN 

28 REM *i*Lia*3 30 - 169 driH the function 
39 REN 

3D LET q»°I27: FLOT B,T: BEAU 255.0: REM ■ Dr»y y-axls 

49 FOR 1-4 TO ^99 STEP B- REM * S&9 Values of X 

59 POf )=B TO 7: REM * x values in bunch* a of 8 

8* LET y- 12?* INT I . 5+FN ffl + iM? REM ■ (i»)l=Ji coord mate 

99 PLOT 127,7-Ji PLOT y.7-j: REM • Extend *xmPloc nei( point 

199 LET l*n-oy-y; IF AGS i»n>l THEN DRAW len-il AND l*n>9l*<l 
AUG lon<9!,9: REM * Join the d«ia 

I Itf LET oy = y; REM I Store current value of y 

12* IF INT Hi*j)/l»)-inji/!» THEN PLOT 126,7-j! DRAM 2.*' IP 

INT II l*j i/5ftl-l j«j J/59 THEN PLOT 123. 7- j: DRAW 8.9: RF-K t Sea 
Li 

139 NEXT J 

14* GO SUB 2tJB; REM * Line finished - prtht it out 

IS* RAHD0KJ2E USR 3582 : REM ■ Scroll screen up one line 

I6B NEXT I 

17* STOP 

197 REM 

199 SEM *** Print out screen line Jl 

199 REM 

299 FOR h'« TO 2: REM • 3 passes or pnmhead 

2«5 I.PRJNT CHR* 2?t a L"tCHt9 ftiCHR* 2:: REM i Bit mage Bode 

216 RANDOMIZE USR 65368: JEM t Priftt the line 

215 LPRINT CHR* 13;CKR* 27;-J-;CHR* III REN • S«4 1 I line feed 

22« NEXT h 

23* LPRIHT CHE* 13: CHR* 27 i * J • i CHR* 2|j: REM * >ig line feed 

24a RETURN 

5«w DAT* 62,3,295,1.22,175,07,79,6,8 

51* DATA 5, 197.213. 295, 296. 34,296. 213. 45, 299 

52* DATA 193,254.1.2*4,132,255,293,2,4,16 

53ft DATA 235. 122,215. 122.215.22,9. 12. 121.254 

549 data 9, 32, 22 1,2a 1.2*3. 259, 2*1 

997 REM 

998 REM ii* Poke Machine code 
899 REM 

1999 RESTORE 599= FOR i =66369 TO 654 14: REAfJ X- FOKf i,k= NEXT i 

lit* RE1 l*N 



graphics mode, then n1 would 
need to take the value 2. and n2 
and value 1 — because 
(2+1x266) = 258. Ves? Rlghi! 

Now, Jo copy a single line of 
the screen (eighi pixels high and 
256 pixels wide), we need to 
send 256 byios of data to Ihe 
printer - but since we'll be 
printing In double density mode 
this would produce a final 
image at only half size, which is 
not so good (doi spacing is 
halved in this mode, remember}. 

Figure 1. Hko» graph plotting 



So. to get a full-size prinled 
image, then, all we need to do 
is to send each byte twice — 
and so we need to felt the 
printer to expect nof 256 bytes, 
bui 512, to be printed in 
graphics mode. So the 
appropriate escape sequence 
tor our purpose becomes; 

CHRS 27; "L"; CHRS 0; CHR$ 2; 

The next iob is to scan 
horizontally through line 21 on 




the screen one pixel at a time, 
forming a single byte ol data 
from each vertical column of 
eighi pixels and then shoving if 
out to the printer. Vou can do it 
ii\ BASIC — but frankly, life's loo 
shortl Assuming you'd like to see 
your hard copy this century 
rather than next we'd better do 
it m machine code, and I've 
given In Listing 1 an assembler 
program which will solve our 
problem. I've annotated Ihe 
fisting in some detail so that you 
should be able to follow il 
through wiihoui too much 
difficulty (As written, the code is 
organised at the start of the 
user-defined graphics area: 
65366) 

Slricfly speaking, all we need 
to add to this is a short BASIC 
subroutine which puts the printer 
Into the correct bit image mode, 
calls the machine code to 
transfer ihe 512 bytes of screen 
line data, and then tells the 
printer to do a carriage return 
and a line feed of 872" 
(equivalent to eight vertical dot 
spacings) at the end, thus: 

1] LPRINT CHRS 27; "L"; CHRS 0; 
CHR$ 2; (See above) 

2) RANDOMISE USR 65368 
(Send the data] 

3) LPRINT CHRS 13; CHRS 27; 
"A"; CHRS 8; (CR then 8/72" LFJ 

We could then call this 
subroutine alter every eight 
plotted points, and away we ga 
Well, yes — but we can actually 
do very much better, You see, 
the final printed result trom Ihis 
sequence would turn out to be 
a rather "spidery' allair because 
were using only single density 
dot printing in the "x" direction. 
Fortunately it's a simple matter to 
sort this out. All we have to do is 
to send the same data from ihe 
screen line to the printef three 
times in succession wilh a very 
small line teed of 1f216" (1/3 
vertical dot spacing] after each 
transmission. At the end ot this, 
we send a line feed of 2U216 H 
(making a total of 24/216". or 
8(72") to get the prinler ready tor 
the next line of data, Whai we 
achieve by this is effectively 
triple dot density in the x 
direction. 

Graphs 

Listing 2 gives an example 
application of this process, the 
important pan being the 
subroutine at line 200 which 
employs all the little tricks we've 
just been discussing. The 
program as a whole will 
produce a graph ot the function 
dehned in line 3 (which is of no 
importance except as an 
illustration), and Figure 1 shows 
ihe linal printed result. 
Incidentally, the machine code 
l$ so short that it's hardly 
worthwhile loading it in 
separately - in tact line 1000 
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tiw 



F«3S ] 


errors* 














T Listing 3 j 




«* 
















1* tD 


V 




20 


*C- 










3* 


i Routine fer printing a vortical atrip of screen 9 




4* 


; P i xo 1 


a uide. starting At the pixel whose x-coord 




5© 


t la 


he 


Id in 


address XCOUNT 




6* 










6S36B 


7* 






roe 


65366 iStart of UDG area 


65366 


6* 






LB 


A.3 


653?# 


9* 






CALL 


M1801 iSe)ecl printer 


65373 


]** 






X01 


A 


6&374 


1 10 






LD 


S,A 


6S37S 


JZ« 






LD 


D.A .Zero the B atid D registers 


65376 


13* 


LOOP 


LD 


A, (XCOUNT) 


6S379 


140 






LD 


C.A {Start ins position in C register 


G53BB 


150 


loop: 


PUSH 


nc 


6S3QI 


16« 






PUSH 


DE iSave registers 


G53BZ 


17* 






CALL 


POINT .Equivalent to POINT <c,bJ 


65395 


18* 






CALL 


FF A :Result off stack into A register 


65368 


19* 






POP 


de' 


65369 


200 






TOT 


BC .Recover regi stars 


6539* 


21* 






CF 


1 ;|a this screen pixel set*? 


6539? 


220 






CALL 


Z.SETBIT ; If so then set bit 7 of D 


65395 


230 






F.LC 


D ;Kotnte D register by One bit 


65397 


240 






INC 


Ci Hove to next pi see I on the right 


(A- ")H 


251 






LD 


A, (XCOUNT) 


65401 


260 






ADD 


A.B 


65403 


27* 






CF 


C -Have we done 9 pixels yotT 


65464 


280 
290 






JP 


NZ.LOOPZ ;tf not then process this one 




3*0 


ill 


register 


nou holds a byte ready to print 


654*7 


310 






L» 


A,D 


6540S 


32* 






RST 


16 ;So print it once... 


654*9 


330 






LD 


A,D 


6541 e 


340 






RST 


16 :...and once again 


654 1 1 


350 






LD 


D.0 iCloar D register 


654 13 


36* 






INC 


B ;Hove up the screen by one pixel 


654 14 


370 






LD 


A.B 


654 J5 


39* 






CP 


176 i Are we past the top of thr sereer*? 


654 17 


390 






JP 


NZ.LOQPl I If not then get another byte 


654 2© 


400 






SET 


iBack to BASIC 




4t0 


SF.TU 






6542 t 


420 






SET 


7,D ;Set bit 7 of D register 


65423 


43* 






BET 




65424 


44* 


XCOUNT 


MOT 


* ix coord of left edge of strip 


89 1* 


450 


POINT 


EQU 


S22CI ; ( RON J 


U733 


46* 


FF 


ft 


EQU 


*2DD5 iCtOHJ 


Fa a a Z 


errors: 


00 






r.iM- 


used : 




86 


fro* 256 



jus-l pokes il in from BASIC when 
the program runa Just a couple 
of further points about the lisling; 
(a) You need to instruct your 
interface to turn off the tokens 
before proceeding, and line 10 

Figure 2- Vorlablo dontHy tetoon copy 



does this tor the Kempsfon "E" 
Interface, [b) Line 20 is needed 
only it your printer is normaily 
set to give automatic line feeds 
with a carriage return. 

You may wonder why I've left 



(a) Minimum 





i -~*'^ ,i 




W 



r» Maximum 





so much of the printer handling 
1o BASIC, and there are iwo 
reasons for this. First, given the 
machine code routine 1o transfer 
ihe data. It's the actual physical 
process of printing which takes 
the bulk ol ihe time, so lhal 
there's very Utile to be gained by 
writing the remaining bits in 
machine code. Second, with the 
subroutine as 11 stands you can 
fiddle about with It easily. You 
might, tor example, decide to go 
for only two passes of the print- 
head rather than three. In order 
to speed up the printing — and 
it you do you'll need fo change 
the counter in fine 200 (FOR h ■ 
TO 1). and to change the line 
feed in line 230 to 22*216", 

Stripper 

So much, then, for high 
resolution graph plotting. Is there 
any other use lor Ihis idea of 
printing strips ol screen in 
double density dots? There 
certainly is. How would you like 
a variable density screen copy 
routine so lhat you can 
compensate for the wear on 
your printer ribbon? You would? 
Then read on! 

The Kempston "E" Interface 
allows you to gel two kinds of 
screen copy — an enlarged one 
which is fine for most purposes, 
and one o( "normal" size which 
Is OK but could be belter. This 
latler is a single density screen 
dump (which looks rather ghostly 
when your ribbon is worn) with a 
quite badly distorted aspeel 
ratio to boot. If we take 
command of the printer 
ourselvesi and scan the screen 
In strips (treating each strip 
much as we did In the graph 
plotting example), we can 
improve ma tiers considerably, 

There's some advantage to be 
gained by scanning the screen 
In vertical strips rather than 
hori?ontal ones in order to get o 
more acceptable aspect ratio, 
and as before, it's only 
necessary to handle the transfer 
of data from screen la printer in 
machine code. Listing 3 gives 
the assembler program we 
need. Though similar to Listing 1. 
it differs in some important ways 
namely (a) II Iransfers dala trom 
a vertical strip eight pixels wide 
and 176 pixels high; and (b) We 
need to tell it which strip to 
transfer by poking a suitable x 
Coordinate into 65424 (XCOUNT). 
Again, the code itself is so short 
that it's readily POKEd in from 
wilhin a BASIC program, and I've 
incorporated 11 in this way into 
Listing A 

Listing 4 is a self-contained 
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miA 



screen copy routine which gives 
you the choice of three printing 
densities [effeclivefy you're 
choosing the number ol print- 
head posses belween the line 
leeds). Jusi type it in and save to 
aulorun from line 1. In use the 
program assumes that the 
screen you wish 1o copy is fo be 
loaded from microdrive, but if 
you're working with tape Just 
change line 60 accordingly. 
Whichever density you choose, 
you'll get a result of higher 
quality than the normal 
Kempston screen copy would 
give — and maximum density 
will give excellent result with 
even the most battered and 
weory ot printer ribbons Figure 2 
demonstrates the range ot 
densities available and, even 
with the unavoidable distortions 
of reproduction, may give you 
some idea of the possibilities. 

In Ihis article I've only 
scratched the surface of what 
con be achieved, but I hope It's 
enough la give you some ideas 
- and in any case I find the 
routines I've given here pretty 
useful, myself. With only a tew 
modifications, you should be 
able la produce 'enlarged" 
versions using quadruple density 
mode, II you require them. And It 
nothing else, the maximum 
density copy routine might help 
you to squeeze just a Utile bit 
more out of your tired and worn* 
out printer ribbons. 



Listing 4 



: 

3 
li* 
IS 

17 

ie 

19 

M 

4& 
50 
60 
70 
to 
80 
85 
9ffl 
95 

100 
1 10 

120 

I -V. 

140 

150 
160 

] V- 

160 

190 
997 
999 

1000 

1010 
101) 

litM. 

1013 

1014 

1015 



'SytTCH QH THE FBIHTEB 
any key to continue"; 



>i GO SUB 
PAUSE 



:>v,' 



instruction to amtch off tokens 



REM ***KEHPSTQH "E-/0HP 2000 VARIABLE DENSITY SCREEN COPY 
HEH 
REM 

CLS : PRINT AT 10. 5; 
PR1MT AT 21.3; "Press 
:■ km 

REM in Kemps ton "E" 
REM 

COPY I HEM CHR* 

LPRINT CHH* 27i"A":CHR* 0:- REN » Disable imo-lme feed 
CLS : INPUT 'Nd<e af screen to be loaded"?" " LINE s* 
IF z*="" THEN GO TO 40 
LOAD *'»-;! ;s*SCREEN* 

PRINT HiiAT 0.0;-SEL£CT DENSITY 1/2/3 13 lixtiui) 
load another screen 



PAi II 
BEEF 

IF i* 
PRINT 



0; LET i*=1NKEY*: IF i»<L*I- OR i*>"4* THEN 

1.30 
:-4- THEN GO TO 40 

■ 1 i AT 0,0. , . . AT Lit! FLASH 



•-PRESS 4 
GO TO 90 



1 ;* PR I NT! NO* 
density 



LET density=il AND l»«»2«l+C2 AND 

FOR i=0 TO 255 STEP S: FOR j;0 TO 

POKE 65424,1= REN « Position of left hand side of strip 

LPRINT CHR* 27;-L"iCHR* 9£iCHR* In SEH * Double density 

RANDOMIZE USR 65369= R£« * Prmt a atnp .t 

LPRINT CHR* 13;CHR» 27;-J-;CHR* I : ■ K£H * S»all line feed 

MEXT | 

U I :n: CHKI I hCHUl 27. : . <hks . ■ Ian ity»« 

NEXT i 

GO TO 70 

REN 

REM *»* Machine code for prtntitig vertical atrip 

REM 

FOR 1^65369 TO 65424; READ xi POKE i . * I NEXT fci RETURN 

DATA 62,3.205, 1.22, 175.71.87,58. 144 

DATA 255,79. 19? . 213. 205, 206. 34 . 205. 2 13. 45 

DATA 203. 193.254. 1.204. 14 1.255.203.2* 12 

DATA 50, 144, 255. 19S.8, 165. 194. 100,255. 122 

DATA 215. 122,215, 22. 0,-J, 120,254. 176. 194 

DATA 96.255,201,203.250.201.0 



REH * B.g LF 



of screen 



TROJAN 
CAD-MASTER 

THE ULTIMATE IN GRAPHICS TOOLS 






SUPERB GRAPHICS SOFTWARE 

PLUS 

A TOP QUALITY LIGHT PEN 



WCWUJII 



Discover the exciting world of creating your own 
graphics on screen. 

• FREEHAND DRAW - 5 pen thbcknaaaea toe Quill* 

• PAINT BRUSH - for the artistic touch 

• FILL ANY SHAPE- use 1 6 colours and ll patterns 

• GEOMETRIC SHAPES - circles, boxes, triangles, lines 
& banding 

• DYNAMIC RUBBER BANDING on all geometric options 

e PIN-POINT FUNCTION - for pixel accuracy on all functions 

Plus many more too numerous to mention in this ad. All rheae 
features in the Program + a lop quality Ughl Pan and an 
Instruction boofclei in one reasonably priced package- Easy io use 
lor creating cototirtuH pictures or technical drawings Idea) lor use 
by all ages of micro usere Full back-up sorvsca from 
manufacturers. Available al good dealers or direct 
from Trojan Produtta. 
Please state which Micro 








Micro Computer Software 4 Accessories 

Send choqutr'P.O. to: 

TROJAN PRODUCTS 

Dcpt V. Com. 2, 1 66 Orrlwyn, Dumranl. 

Swansea SA2 7PF Tel: (0792) 205491 

TRADE ENQUIRIES WElCQMfp 



MAIL ORDER 
ADVERTISING 



smith Code ol Advertising Practice 
Advertisements in this publication are required to conform to iric 
British Cod* of Advertising Practice in respect ol mail unlet 
atKcrlnorrmnts where money is paid in auuance, Ihe code require* 
advertisers to fultil orders within 2B days, unless * longer delivery 
ponod is silled Where goods are returned undamaged wiihin seven 
days.ihe purchasers money must tut relunoeo Please reiam proof ol 
postage ''despatch, as this may be needed 

Mai* Order Protection Scliem* 

It you order goods from Mail Order advertisement), in this meoaiine 
and pay by post m advance of delivery, Argus Specialist Publications 
Ltd will consider you for compensation ii the Advertiser mould become 
insolvent or bankrupt provided 

(t| You have not receiver) the goods or bad your money relumed 
ane 

(2) You write to tne Publisher ol this publication, summarising Ihe 
situation noi earner i ha n 28 da y j from tne day yo u sen I your order 
and not later than two months Irom thai day 

Please do not wait until Ihe Jast moment Io inlorm us WhdnyOu HrftM 
we will ten you bow to make your claim and what evidence or payment 
ll required 

We guarantee 10 meet claims Irom readers made tn accordance wiin the 
above procedure as soon as possible atler the Advertiser has been 
declared bankrupt or insolvent jup to a limit ol (3.000 per annum for 
a ny one Advertiser so affected and up io Cfi.000 per annum m respect el 
ait insolvent Advertisers Claims may be paid lor higher amounts, or 
when the above procedure has not been complied wuh. al the 
discretion ol this publication tout we do not guarantee todo so m view ol 
ihe need io set some limit to this commitment ana io learn quick ly pt 
readers' difficulties) 

This gua rant** coven only advance pa yrtvent sent m Gnoci response io 
an advertisement m this magazine (not. lor example, payment made m 
response la catalogue* etc . received as a result ol answering such 
advertisements) Ciassilied advertisement are excluded 
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pREflT 

Graphics 



Here it is, the ZX guide 
to the best in graphics 
equipment for the 
Spectrum, 



Art Studio £14.95 

Unless you're going (o slick lo 
BASIC (not a good Idea) ihe first 
thing you'll need when you sfarf 
experimenting with graphics Is a 
good bit of software, and, with 
one possible exception, 
Ralnblrd's Art Studio stands head 
and shoulders above everything 
else. Despite the wretched 
Lensfok anti-piracy device. Art 
Studio is a fast and flexible Icon- 
driven package that will help 
you squeeze ihe best oul of the 
Spectrum's graphics capabilities. 
It's also available in two versions 
for both 46 K and 128 K machines 
(although the 128 version costs 
£24.95). 

The Artist II £14.95 

Soltek's original Artisi program 
was good, but a bit Iddly lo use, 
bul the enhanced Artisi II has 
adopted the same pull-down 
menu system as Art Sludio and 
there's now nol a lot to choose 
between Ihe two programs when 
it comes lo creeling screen 
graphics However The Artisi 
allows you to take text files from 
Soflek's Writer word processor and 
add graphics to them in order 
lo create a passable imitation of 
a magazine page — desktop 
publishing on ihe Spectrum! 

Cheetah Mach 1+ £14,95 

Once you've picked your 
software you ihen have to 
decide how you're going to 
draw' your pictures on the 
screen All graphics packages 
allow you lo use the keyboard 
lor positioning a drawing cursor, 
but this can gei a bii awkward 
unless you've got the fingers of a 
concert pianist so a joystick can 
come in handy. Fteople's choice 
of joystick is fairly personal, bul 
we've found this one to be good 
for both delicate drawing 
movemenls and all out alien 
zapping, and it has the 
additional advantage of having 
on adaptor that allows you lo 



use it wiih both Kempslon 
interfaces and ihe +2"s built In 
joystick socket. Ol course 11 you 
don't have a Plus Two you'll 
need . , , 

Kempston Joystick 

Interface £6.95 

Almost as old as the Spectrum 
itself is Ihe Kempslon Joystick 
Interface, more or less the de 
facto standard for the Spectrum. 
This lalest modef from Kempslon 
Is small, neat, and very 
inexpensive 

AMX Mouse £69.95 

Everyone's got a joysli cfc (hove hi 
fhey?) bul the more ambitious 
among you might want to splash 
out on a mouse. Most 'real" 



business computers have used 
mice for years, and there are 
now a coupfe available for the 
Spectrum (wlfh another on ihe 
way from Saga quite soon}. The 
AMX Mouse, Irom Advanced 
Memory Systems, appeared 
shortly before Rain bird released 
Art Studio and, being incredibly 
sensible. Rainbird made Art 
Sludio compatible with Ihe 
mouse (Ihough you don't have to 
buy Art Sludio as well since ihe 
mouse comes complete with its 
own bundled graphics software, 
AMX AM). The mouse interface 
plugs into the Speclrum just like 
a Joystick Interface, into which 
the mouse is plugged. A good 
value-formoney feature Is that 
the mouse interface also 
includes a prlnier Interface 
which could save you some £30 
if you haven't already got one 



Trojan Light Pen £14,95 

Not as llexible as a mouse, bul 
less expensive, tight pens have 
the vlrlue of allowing you to 
draw' directly onto the surface 
of your monitor or TV screen. This 
can be uselul It you're trying to 
draw curves, wiggly lines etc 
which canl easily be drawn 
using keyboard or joystick 
control, as the pen allows you to 
draw freehand. Trojan's pen 
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comes with its own graphics 
software, though this isn't as 
sophisticated as it could be. 

Kempston Mouse £49*95 

The price of this is about to 
come down 1o around £49.95 
according to Kempston, making 
ii excellent value. At the moment 
the mouse comes bundled with 
o copy of Ihe Art Studio, making 
it about as powerful a graphics 
loof as you're likely to get on (he 
Spectrum (though when Ihe 
price comes down Kempston are 
Intending to replace Art Sludlo 
with their own graphics 
software). 

The mouse Used is a sleek 
white unit with two buttons set 
into its 'head' It's very solidly 
constructed, and wouldn't look 
out of place beside a computer 
ten limes as powerful as a 
Spectrum. Like the AMX mouse 
this also plugs into the Spectrum 
via its own Interface which, not 
surprisingly looks jusl like the resi 
of the Kempston range of 
Interfaces. 



Alan Davis, All the software you 
need 1o run it with Is held 
onboard. Ms versatile enough to 
meet Just about all your needs 
and. most Importantly. It's simple 
enough to use thai you don'i 
have fo be a genius in order to 
wade through endless lists of 
control codes — unlike a lot of 
printer Interfaces this one is 
actually "useMriendlyl 



Euroelectronics 



£34,95 



Kempston 
Interlace 



>EV 



£34-95 



Where there's an interface there's 
bound to be a Kempston, ond 
the Kempston 'E' comes highly 
recommended by ZX regular 



ZXLprint ill 

We had to give this one a 
mention since we've had one in 
our offices for a couple ol years 
and never had a moment's 
trouble with it (this article was 
dumped onto our printer with It), 
lis compolible with both 
Centronics and RS232 printers 
(you just have to buy the 
relevant cable], and like the 
Kempston E' it has its own 
onboard software. 

What about a printer? 

Oh dear. This Is where It could 
slart to get a bit complicated. 
Once upon a time you had a 
choice between a big expensive 
real' printer or a number of 
small cheap 'dedicated' printers 
which were specifically 
Intended for use with the 
Spectrum (Sinclair's own ZX 







printer, the A I ph acorn 32 and 
Seikosho GP50-S). Unfortunately 
none of these are still in 
production, 'though you mighl 
be able to find one or two still 
floating around in shops. 

So. you no longer have any 
choice — if you want to prinl out 
any ol your graphics 
masterpieces you're going to 
have to fork out somewhere in 
Ihe region of £200 for a lull-size 
printer and interface 

A printer is a fairly serious 
piece ol hardware and, in 
general, the price reflects the 
quality of the machine, although 
few Spectrum owners are likely 
to need to typewriter quality 
print offered by the lop-range 
machines costing £400 upwards. 
If you're only interested in 
printing screen dumps you 
probably don't need near letter 
quality printing, but Its not 
going to cost you much extra 
and is bound to come in useful 
one day — especially if you ever 
wani to sell your printer as 
second hand, so bear that Jn 
mind. However, there are a few 
printers that offer high quality at 
relatively low prices, our 
particular favourites being; 

Amstrad DMP2000 £159 

About as cheap as you're likely 
to get. and offering surprisingly 
good quality. Like most Amstrad 
products they've kept it simple 
and cheap, so (his looks a bit 
like a baby compared to some 
of the heftier numbers around 
but it will do screen dumps and 
near letter quality text printing — 
and for under £200 that's good 
going. 

Compliment LQ £199 

Part of Saga's Compliment word 
processor package this is an 
excellent machine that's as 
good as some much more 
highly priced printers. Obviously 
geared towards word processing 
rolher than graphics, but still 
capable of good quality screen 
dumps. 

Citizen 120D £235 

Starting lo get a tittle pricey, but 
this is about as good as most 
home computer owners will 
need, There Is a very good letter 
quality mode lor printing fexl. 
and H's crammed with 
International character sets and 
se I f-di agnostic tests, and takes 
single sheets of paper or 
perforated printout paper. Some 
of these features are luxuries, 
rather than necessities, but If you 
can afford 11 you're not likely lo 
have to buy anolher printer very 
soon 

pREflT 

Graphics 
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Hot on the heels of The 
Advanced Art Studio 

comes Audiogenic's 
graphics package for 
the 128 and Plus 2. 



Icon Graphix 128 

Audiogenic 

£12.95 



udlogenic's Icon Graphix 
package was launched about a 
year ago, at the same time as 
the Spectrum 128 appeared. The 
first version to appear was for ihe 
4SK machines but. not 
surprisingly. Audiogenic also 
announced that an enhanced 
version tor the 138 was on its way 
and, now that Am si rod's own 
version ol the 128 Is well and 
truly here, they've finally gotten 
around to releasing Icon 
Graphix 428. 

New features 

Unlike the enhanced version of 
Art Studio which uses fhe 128 s 
additional memory mainly for 
fast data storage'retrieval and 
which hos relatively few new 
facilities tor actually creating 
graphics, the new Icon Graphix 
package features a number ol 
options which were absent trom 
the original. Mind you, the 
original Icon Graphix lacked 
certain features thai could be 
found in both AM Studio and The 
Artist (such as text handling and 
cut and paste* commands) so 
the upgraded version has been 
brought Into line with what we've 
oil come to expect as standard 
from graphics packages these 
days. 

The layout of the screen 
display remains unchanged, 
with fhe central drawing area 
surrounded by a border made 
up of the various FILL patterns 
and, along the bottom of the 
screen, icon symbols for the 
graphics commands. This Icon 
menu now hos an added 
feature though — a PAGE Icon, 
which when selected calls up 
pages 2 and 3 ol rhe menu 
containing the new commands. 

The FILL, PEN, ond shape 
commands (lor drawing boxes, 
lines, circles and ovals) were all 
standard on the 48K version but 
the new commands Include 
some for adding text to your 
plclures {and there is an 
impressive variety of tonls 
included on side two of the 
tape, although only one font at 



ICON 





a lime can be held in memory). 
The other new commands are 
mainly for 'cut "n paste", allowing 
you to define small sections of 
the screen which con be 'fitted 
up', moved around, rotated, 
reflected and otherwise abused. 
As I mentioned these can be 
found on ordinary 48K 
packages, so while their 
inclusion now Is a good Idea It's 
not exactly a giant leap forward, 

Trace 

One new feature which is quite 
original is the TBACE command- 
Once you've defined a window 
(or o cutting' as the manual 
calls If} you con use this 
command on whatever is drawn 
within it. Whai it does Is to invert 



Ihe paper and ink within the 
cuffing and to then surround 
any solid areas with either a 
black or white outline 
depending on the nature of the 
drawing. This might sound a little 
pointless but it actually creates 
a kind of "polarised" effect that 
makes even simple drawings 
look more interesting, ond it con 
be used repeatedly to build up 
some unusual shading effects 
which might otherwise take 
forever to produce If they had to 
be drawn conventionally 

This TRACE command is the 
highlight ot the package, and. 
along with the icon menus 
(which I found simpler to use 
than on Art Studio or The Artist) Is 
one of the areas where it scores 
over the competition. However 
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there ore other features which 
could be improved upon given 
the 128's potential 

Although ihe program ollows 
you to control the cursor from 
keyboard, joystick or (Kempston) 
mouse, the movement of the 
cursor is fairly slow and it can 
take o couple of seconds to 
move the cursor from one side of 
the screen to another (good II 
you're doing detailed work using 
the MAGNIFY option, but 
irritating if you're trying to 
quickly move from one icon to 
another]. 

The FILL and shape drawing 
commands are also slow, and if 
you're defining a cutting wllh 
the cut and paste commands 
that is more than about 1/4 of 
the size of the screen you can 
almost hear the poor machine 
straining to keep up as it tries to 
constant ly redraw the window 
Finally, the SAVE/LOAD facilities 
are a bit of a mess. You can 
save or load a normal SCREENS, 
a 'document' or a cutting, 
though Ihe manual doesn't 
really explain how a document 
dilfers from a SCREENS, The 
loading option Is a bit finicky 
about accepting names and 
you cant just load the first 
SCREENS that you come to on 
tope lie using LOAD " " SCREENS), 
as you've got to know the name 
ol the screen 1o start off with. This 
is fine If you've saved a picture 
drawn trom scratch on the 
package but II you've got some 
pictures saved onto tape that 
are taken from anywhere else 
you've got to make sure you 
know their names before you 
can gel at them, icon Graph Ix 
12S is an Improvement upon the 
original. I lound it easier and 
more enjoyable to work with 
than many ol her graphics 
packages t ve had to review In 
the past, mainly because the 
icon menu is so sell-explanatory 
and visible on screen all the 
time rather than just popping up 
and down before you've 
managed to figure out what 
you're doing. 

As I mentioned, the program 
could be faster lhan it is. but on 
Ihe other hand It does cost just 
£12.95 compared to a lolrly hefty 
£25 for the 136 version of Art 
Studio so while it might not 
match Art Studio In sheer speed 
and number of options It still 
works out at quite good value, 
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DISCIPLE 






John Wase plugs in a 
new multi-purpose 
interface. 



Disciple 

Rockford Products 
£73.70 (+ VAT) 



For several weeks I had been 
anticipating its arrival. At last a 
cryptic message came — "a 
disciple will shortly arrive at you; 
house", II was on its way 

My delay in receiving this 
interface was due to a technical 
problem: the NIC ROM version 
ol the Spectrum gave trouble 
with their llrsi issue, and the ROM 
In the Disciple had to be re- 
written. Advantage was therefore 
taken of this to Incorporate 
several Improvements into the 
system, and 11 is this version, 
version 2, which l tested Disciple 
comes complete with instruction 
manual, guarantee and a cas- 
sette As the picture shows, the 
interlace itself Is a long, Hal 
plastic bo* on which your 
Spectrum sits, a bit Interface 
One-lsh in shape, with an edge 
connector on top to connect the 
Spectrum and the customary 
through-port on the back. To the 
right of this are ihe joystick port 
and network connector, wllh Ihe 
printer Interface on the end of 
the box. To the left are a 



standard BEEB-fype disc Interface 
connecior, a second joystick 
port and network connector, and 
on Ihe left-hand end. the inhibit 
and snapshot buttons. 

I approached the system with 
some trepidation, being preju- 
diced Ihrough long familiarity 
wilh Ihe Opus system So at first I 
dldnl like the rather creaky 
plastic box; a 128X Spectrum 4 2 
overhung this rather a lot, and I 
was glad I had left on the big 
leet which I need with the 
Discovery, for they Just supported 
In Ihe right places the overhang 
from the Disciple. A standard 48K 
Spectrum was less lucky and 
needed a cassette temporarily 
wedged in front of it. The first two 
Disciples had rough handling in 
the mall and the snapshoi 
switch was damaged in each 
case; Racktort lei I me lhal more 
robust switches are now being 
used, and lhal the packaging is 
being modified Whilst none of 
this tm proved my confidence, as 
I used it and gradually gat used 
to it, I began to like It and 
appreciate Its many virtues. 



Hooked 

The manual coniains a lot of 
useful basic information, but 
lacks anything detailed on 
machine code, although It 
mentions that the hook codes 
are the same as those lor micro- 
drives, 1 am told that by the lime 
you read this, there will be a 
new. ring-bound version of the 
Instructions which will have 
prevision for containing compre- 
hensive information an machine 
code The first operation Is to 
connect everything up and load 



the utilities program supplied on 
cassette. After answering various 
prompts, you ore ready io format 
a disc Two surprises: firstly the 
disc is not named; you have to 
name if on the label; secondly 
a small code program called 
"systems" Is also saved on the 
disc at the same time, A cold 
start Involves switching on 
computer, inserting disc and 
typing RUN, when the systems 
program is loaded. This can be 
a bit irrliating but does ensure 
that the system can be updated 
to cope with alterations In other 
systems. There is provision for one 
further auto running program on 
any one disc 

Disciple comes wilh a truly 
comprehensive array ol com- 
mands LOAD Dl "program", lor 
instance, works, as well as micro- 
drive commands. So does SAVE 
dl-program' 1 SAVE D1"program" 
saves and Ihen also gives you 
the short directory or catalogue, 
which numbers each tile, fells 
you what II Is and the start 
address and Length II it is code 
This allows you to use the very 
short syntax LOAD p6, when 
number 6 In the list is loaded 
tram the last disc In use. All Ihe 
commands one would expect 
are there including wild card 
liles (to ERASE numbers'!, 
numbers^, numbers 3 etc enter 
ERASE Dm* 1 A well thought out 
system. 

In addition to the disc 
Interlace itself, one or I wo other 
little giimos are incorporated. 
Clearly aimed al ihe games 
player Is a snapshot button; this 
takes a copy of what is in 
memory, and, in this case, saves 
It direct to disc as a 'snapshot 
tile" This is the only type of file 
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which will not copy from one 
disc to another on o two disc 
syslem: thus piracy is minimised. 
The two Joystick ports can be 
configured either as Sinclair or 
(left hand only) as Kempston. 

A great deal of thought has 
been given to networking. 
Disciple has two network ports, 
each taking Inexpensive 
standard 3.5mm jack plugs and 
standard cable In this way, a 
shared access network can be 
set up with a master station and 
pupil stations: the master can 
transmit programs to the pupils 
and even call up their screens 
to check their work; they. In turn 
con call up programs from a 
cenlrol disc or print on a central 
printer. 

Centronics 

The Centronics interface Is fairly 
unremarkable The answers to 
Ihe Initial utility program Involve 
information about the printer In 
use if it is not an Epson com- 
patible The answers are Incor- 
porated In the systems program 
which has to be used to boost 
up the system; a nuisance if you 
are using dot matrix for rough 
copy and daisy wheel tor the 
finished document. LUST and 
LPRINT are supported, together 
with COPY SCREENS which 
copies Ihe screen. Any control 
codes that you want to send to 



the printer are preceded by 
CHRS27. even If you wish to send 
CHRS27 itself; tortuous but 
effective This can, however, be 
changed (it has to be tor 
Ta sword, for Inslance, for version 
2 will transmit only four control 
codes at any one time). 

Now tor the meaty bits. I took 
one of my son's games and 
converted If onto disc This 
consisted of a basic loader, a 
screen and a piece ot machine 
code 38351 bytes long (virtually 
a full 48K Spectrum), 

Loading this from tape took 
just short of live minutes. The 
same thing took a spectacular 
seven seconds from the Disciple! 
I loaded the game again and 
took a snapshot. Taking it took 
between eight and nine 
seconds. Reloading took five 
When times get as short as this It 
is impossible to be very 
accurate; all you can say Is that 
they are impressively tost. Saving 
Is equally fast — I used the SAVE 
D1 "name'' version for the picture 
and tor the code; In each case 
the bulk of the seven or eight 
seconds was the time required 
to display the directory. Indeed, 
the only operation which took 
longer was formatting. 

Talking of formatting, I found 
that there were one or two 
Interesting comparisons to be 
made Discovery has a directory 
length [MO files) which is 



Independent of the disc type, 
and which can be extended If 
necessary. Disciple allows only 
40 entries in single density and 
80 In double The sector length Is 
similarly interesting, Discovery 
and Disciple (80 track) has 512 
byte sectors. Although these 
bigger sectors and the lack of a 
compacting facility on Disciple 
could mean more wasteful use 
ot the disc, this is made up for a 
larger formatted capacity, 
although do remember that you 
have to put ihe "systems" 
program on the disc 

My overall impressions and 
comments? Well, tirst the bad 
news, it's going to cost quite a 
lot for a complete system, tor 
you've got the cost of a drive on 
top of the £7? odd for Disciple I 
felt It was a bit plastickv, a bit 
tlimsy, and I managed to get ihe 
disc connector In the wrong way 
round. Much of this was when, 
all thumbs, I was trying to 
connect up and get it going. 
Having got used to it, well. It's 
great. There are all sorts ot 
additions: the snapshot, the 
comprehensive networking, the 
availability of two Sinclair or one 
Kempston joystick ports, the 
ability to run mlcrodrive software 
and to have It transferred by 
means of the Inhibit button, and 
above all. the incredible speed 
of tronster. You know, I rather 
fancy one myself. . . 



ARE YOU A BUDDING 



PROGRAMMER? 

^X is always looking for top 
qualify games and utilities for 
publication. If you have a top 
notch game or a useful utility for 
the Spectrum or QL why not 
send it to us for appraisal on 
cassette or microdrive complete 
with a listing if possible. 

There is also our new feature 
Short Cuts to showcase your 
practical, novel or imaginative 
short routines with cash prizes for 
published listings. For longer 
programs we pay competitive 
rates, and if you have an idea 
for an article or series for ZX — 
drop us a line or phone Bryan or 
Cliff on 01*437 0626 to talk it over 



BBOa 





ZX Computing Monthly ■ March 1987 



31 





Mini Studio^ 
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A Sound Sampler for 
any 48K or 128K 
Spectrum by Massimo 
Pllia. 



To enter Ihe program 
Type in listing 1 and save II wiih 
SAVE "MS"L1NE 5. Then type in 
listing 2 and save Ihls onto 
another tape with SAVE "L2". 

Run listing 2 and when the 
saving prompt appears, position 
your FIRST tope (with MS on It) 
Just after listing 1 and start 
recording. Press a key. 

Rewind the tape and load 
listing 1. Once it has loaded 
and run itself you are ready to 
go through the following 
instructions. 

What is Sound 
Sampling? 

Sampling is a way of digitally 
recording a small amount of 
sound, usually for use In music A 
computers memory is an ideal 
medium lor this type of 
recording, since a sound Is in 
memory, it can be subjected lo 
any number of bizarre 
alterations 

This program allows sound (up 
to about six seconds long) to be 
recorded, reversed, speeded up, 
stowed down and sequence- 
played in a specific order with 
other sounds. The basis ot the 
program Is the machine code 
that records and plays back the 
sound This works by reading the 
cassette port at high speed, ond 
feeding Ihe sounds that are 
read Inlo memory in the form of 
data bits By reversing the 
process and reading the blls 
from memory and out of the 
cassette port and buzzer ihe 
sound is reproduced. Changing 
the speed that Ihe sound is 
ployed back at will also change 
the pitch of the sound 

There are (our modes of 
operation: 

SOUNDS - this is the mode 
where the sounds are sampled 
and cut up for use in the other 
modes. 

PLAY - sounds set up In SOUNDS 
mode can be played back at 
eight pitches covering an 
octave 

BARS - up to eight bars, each 



containing up to elghi sounds, 
con be entered in this mode 

PROGS - bars created in BARS 
mode are strung together In up 
to M steps here 

The SPACE key switches you 
between modes and the cursors 
in SOUNDS. BARS and PROGS are 
controlled using keys: 5=lefl, 
6= down, 7=up and 8=right with 
for edif. 



Sounds Mode 

In this mode the program is 
controlled with the following 
keys; 

1 — Selects the number of boots 
per bar (up to eight). 

2 — Selects the blocks per beat 
(see note below). 

I — Input (record a sound). 

O - Output (playback). 

L - Load. 

S — Save. 

K — Key (musical key In PLAY 

mode). 

When using I, O and S they 
operate on the sound 
underlined by the cursor, this is 
the moving line which 
underlines various functions and 
sounds and is controlled by ihe 
keys 5, 6, 7. 8. to move It In the 
direction ot the arrows. 

The memory that sounds are 
sampled Info Is divided Into 120 
"blocks", each 256 byles long. 
There are ten sound 
configurations (0-9) which are 
simply windows on this memory. 

Each ol these configurations 
has (our values as shown on the 
top left of ihe screen. The top 
right displays the mode you ore 
in. The meaning of these values 
is: 

STA — this is Ihe 'block' where 

the sound starts in memoty 

(0-119] 

LEN — Ihe lenglh of the sound 

(1-120) 

Dl — the direction of Ihe sound 

(forwords/bac k wards). 

DE - Ihe delay used when 

playing back or recording the 

sound. This determines the 

speed and quality 

Another value — BTS - is also 
shown but is just the number of 
beats ihe sound occupies. This is 
calculated by LEN/BLOCKS'BEAT. 



Recording 

1. Set up ihe computer and tape 
recorder as shown in figure 1. 



On most lape recorders pressing 
PAUSE +PLAV/REC should allow 
you lo sample from the 
microphone. 

2. Configure a sound so as to 
use up the rest of remaining 
memory. EG. set up sound as; 

N- STA -LEN- Dl -DE 
0-000 -1 20- FO -01 

by moving the cursor with keys 
5-8 until it is beneath the value 
you wish to change, press and 
then enter ihe value you require. 

The delay Is set lo 01 lor 
maximum qualify fl the deloy 
was higher the sound could 
fhen be replayed at higher 
pilches (le, lower delays) but 
would be of poorer quality. 

3. Press I for Input and reply "y" 
to the *sure?" prompt. 

4. Press a key to start sampling 
when you are ready The sample 
is complete when the 'PRESS A 
KEY" prompt disappears. 

5. Press O to listen to youf 
sample fl will sound best 
through headphones plugged 
into the ear socket at the back 
of Ihe computer 

6. Now you must Hghlen up the 
sound, ie chop off any excess 
sound before or otter ihe pari 
you wont. Start by Increasing Ihe 
siart value (STA) bit by bit, you 
will have to decrease the LEN 
value before each increase ol 
STA as the TOTAL of STA+LEN Is a 
maximum ol 120 Listen to ihe 
sound each time until there Is no 
superfluous sound before the 
poriion you want. 

Now decrease the length 
(LEN) value until ihe sample Is 
exactly the portion of sound you 
require 

7. Your sample Is now complete 
You may reverse it by moving the 
cursor to the Dl column and 
pressing 0. You may also 
change the delay (speed). I 
shall explain the various ways of 
using a sample In a moment. 

Play Mode 

This mode uses the following 
keys; 

1 — Record. 

2 — Playback. 

In Ihe Record sub-mode Ihe 
sound currently underlined by 
the cursor In SOUNDS is lumed 
into a musical (or not so 
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Figure 1 Sampling tvl-up. 

musical) Instrument ployed on 
keys 1-8 in the key specified by 
the K key from the SOUNDS 
mode. 

toggles recording of tunes 
ON/OFF 9 exits the sub-mode. 

ln ihe Playback sub-mode a 
tune recorded in Record can be 
replayed by tapping out the 
rhythm on the key 9 exits 

Bars Mode 

This mode uses the following 
keys: 

- Run/Initialise (bars). 
E - Toggle Stop/ Repeat, 
C - Toggle beat counter 
ON/OFF 

Hold down any key on the 
bottom row to stop the sequence 
looping endlessly [this happens 
when repeat Is ON). 

When the beat counter Is ON. 
any bar entered that does not 
contain the right number ol 
beats [ie, when the total BTS 
value of every sound in the bar 
Is not the same as BEATS/ BAR) will 
be rejected. This bar must then 
either be entered correctly or 
deleted by just pressing ENTER. 

In this mode eight bars (lists of 
sounds) can be edited and 
stored. These can be played 
back In order In this mode or In 
o more complicated sequence 
from PROGS mode, 

Entering bars; 

1. Move the cursor under the bar 

to be edited and press 0. 

2 Type in your bar. (Eg. 11134132). 

The numbers are the numbers of 

the sound samples that you set 

up in SOUNDS mode. 

3. Enter ony another bars you 
wont to enter. 

4. Press O and then enter "I" to 
initialise 

5. Press O and then V for RUN 
to listen to your stroke of musical 
genius. 



The example bar in step 2 will 
play sounds 1,1,1.3,4,13,2 In thai 
order. When counting Ihe beats 
It counts sound 1 four limes and 
3 twice. Bars are split Inlo eight 
parts, I prefer to leave the 
counter OFF but if is there for a 
purpose. 

Progs Mode 

This mode is controlled by keys 
O and E: 

O — Run/lnllialise (sequence). 
E - Toggle STOP/REPEAT. 

Hold down ony key on the 
bottom row to stop a sequence 
from playing. 

Bars can be strung together In 
up to 64 sleps This is tor longer, 
more complicated sequences 
and for quicker editing. 

Entering steps: 

1. Position the cursor under Ihe 
value to be edited. 

2. Press to edit and enter Ihe 
number of the bar you want. 
Enter to signify Ihe end ol the 
sequence. 

3. Enter any other steps you wanl 
to enter. 

4. Press O and then I to initialise 
Press O and then "t" to listen to 
the sequence. 

Whenever an alteration is made 
in eilher PROGS or BARS mode 
remember to re-inltlalise them. 

Using a Sample 

Once a sample has been 
created several things can be 
done with It: 

The sample can be used as a 

musical Instrument In PLAY 

mode. 

2. The sound can be put Into a 

simpler sequence on its own, If 

you have sampled some speech 

as: 0-000016-FO-01 then you 

could set up sounds 1 and 2 as 

shorter versions ot 0:— 

1-000-002-FO-01 

2-000-004-FO-01 



In BARS mode enter bar 1 as: 
211220, Initialise and run it for a 
NN-N-Nineteen effect, 

3. Echo can be simulated by 
"layering" the sound. Set up the 
sounds like this: 





N- 


-STA- 


-LEN- 


-Dl - 


-DE 




0- 


-000- 


-004- 


-fO- 


-01 




1- 


002 


-004- 


FO 


-01 




2- 


004- 


-004- 


-FO- 


-01 




3- 


006- 


-004- 


-FO- 


-01 




4- 


-GOB 


-004- 


FO- 


-01 




5- 


010- 


-004- 


-FO- 


-01 




6- 


012 


-004- 


-FO- 


-01 




7- 


014- 


-004- 


-FO- 


-01 


Enter bar 1 as 


01234567. 


Initialise 


and 


run 


il. 









4. The sound may also be used 
as pad of a more complicated 
sequence using other sounds (ie. 
a drum beat], 

Sequencing a Tune 

Sequencing a lune poses a 
problem because when the 
sounds pitch is changed Its 
length in time is also changed. 
This means that the rhylhm goes 
oul the window. As the program 
doesn't have a timer another 
method has lo be used: 

Set up sounds 0-7 thus; 

N_ STA -LEN- Dl -DE 
0-000 -008- FO-0Q 
1-0Q8-QQ8-FO-08 
2- 016 -008- FO- 16 
3- 024 -008- FO -20 
4-032 -008- FO -28 
5- 040 -008- FO -36 
6-046~Q08-FO-44 
7 _ 056 -008- FO -48 

Sample the same sound 
(presumably a recorded sound) 
into each area. Now change all 
delays back lo 00. 

These delay settings are in 
the key ot C (al a guess) and 
represent the notes C.DE.F.6AB 
and C Add 4 to a delay for a 
flat and sublract 4 for a sharp 

Example Rhythm 

If you managed lo take all that 
In you are ready for your first 
drum rhythm using MINI-STUDIO 

1. Enter SOUNDS mode 

2. Set up sounds 1-3 like Ihis: 

1000-Q03-FO-01 
2-003 003-FO-Q1 
3-006-003-FO-Q1 

3. Input or load a bass drum 
sound into 1. 

4. Input or toad a snare drum 
sound inlo 2. 

5. Input a blank (silence) into 3. 

6. Enter BARS mode 

7. Turn Ihe beat counler oil 
(press C). 

8. Enter the following bars: 

13132313 13332333 13233322 13132133 
33132133 11112111 331121M 13222223 

9 initialise. 

10. Enter progs mode and enter 
these bar sieps: 
1213425362736873 

11. Initialise and run this 



ZX Computing Monthly - March 1967 



UW 



H: 


-STR-LEM-DI-DE-BT5 MODE ; SOUNDS 


0: 


-200-004-FO-01/1 


1; 


-000-004 -FO -01/1 5/6/7/8 


2 ; 


-000 -004 -F 0-01/1 FOR 


3; 


-000-004-FO-01/1 CURSORS 


4 


-000-004 -F 0-01/1 


5 


-000-004 -FO -01 /l SPRCE 


6 


-000 -004 -FO -01/1 FOR 


"7 


. -000-004-FO-01/1 MODES 


S 


: -000-004. -FO -0 1 / 1 


3 


: -000-004 -FO -0 1 / 1 


1- 


-B/BRR S I = INPUT L-LORD K=KEY 


2- 


-BLK/B4 0=OUTPUT S=5RUE ( C > 


C; 


=TOGGLE COUNT CON) STUDIO ©1986 


E- 


=TOGGLE END (STOP) M. Pi lis 




0=RUW/ INITIALISE SEQUENCES 


9©005^pt0000000000000i3000000 00O0@ 


0C000O00000000000000000000000000 



F+gur* 2, Cxompto of th» Kittn dlf play 



o 



o 

tt 
a. 

S 

at 

yj 

a. 

</> 

34 



Listing 1 



k*-*Z2lZ 
LET d-PI 



2 HEN HINl-STUDID 

3 CLEAR VAL *337P1V: LOAD •»€ 
OM 

IP LEI k-VAL -B-: LEI 
22 1*: LET l*-*CD£FGAB*: 
-Pt: LET **FI-I»i: LET p«-VAI *2« 
*: LEI py-PI~PI; DIM c*tV*t »64" 
l: DIM dfVAL *0',VAL *2"ll LET I 
-PI-PU LET ■*-■***: LET *I-Pf-PI 
: LET b.r-UAl *0*: LET blli-VAl • 
4«! LET ul-VAL M4*: LET yl-PI-P 
I! LET t-PI-PI: B1H ftlVAL *1B",V 
AL *4*l: DIM ptMVAl "O'.VAL '9' I 
i LET M-P1/PH LET ypJNT PI 

20 FOR a-PI/PI TO VAL "10"; LE 
T Ml*, VAL *2*)-VM. *1*i LET «la, 
VAL »4»J-IS NEXT ■: FDR *-PI/PI 
TO VKL "64-: LET c*UI-'8": NEXT 
■ 

32 DO SUB VAL *V30» 

33 CLS : PRINT AT 17 ,20) 'STUDI 
OlP0A*lAT 18,231 *H. Pi H«* 

33 PRINT AT Pt -PI f PI -PI I "N: -ST 
A-LEN-DI-DE-BTS* 

36 PRINT OVER PI/PIlAT PI-PI, 
Pl-Plf"_ * 

37 PRINT PAPER VAL "6'iAT VAL 

"ii*,Pi-Rii -i-b/bar; ■ib*'!' i-i 

NPLJI I -LOAD K-KEY 2-BLK/BJ ' lb Ik 
I* O-OUfPUl 5-SAVE C|l(lk)|'l 

■tAT VAL "Z* t VAL ■ 74" 1 * 3/6/ 7/0- 
I AT INT PI, VAL '2^-1 • FOR * I AT 

VAt. "4-, VAL -24-| "CURSORS "[AT V 
AL *A p t VAL '24' |" SPACE *|AT VAL 

"7-, VAL *24*|" FOR MAT VAL ■ 
B',VAL •24*1 • NODES *[AT VAL * IV 
■«PI-PII* O-RUM/ INITIALISE SEB 

IIFHCFS 

40 PRINT AT Pi /PI, PI -Plf; FOP 
••PI -PI TO VAL •»•: PRINT AT **P 
l/Pt,PI-PI| PAPER VAL *ft*1 INK V 
AL *2*|A1I PRINT *;--i: IF Bl«*P 
WPt f Pl/PII TVAL *I0* THEN PRINT 



PI-PM 
43 IF •(«tPl/fI,PI/H[l|VAl. -J« 
#• THEN PRINT Pl-PIt 

3B PRINT *(atPl/Pt,Pf /Ptl I "-"1 
: IP a(a*PI/PI,VAL *2")<VAL '10* 
THEN PRINT PI -PI I 

31 IF ■<«*PI/PI,VAL "Z'KVAL ■ 
IBP* THEN PRINT Pt-Ptt 

32 PRJNI »<«*P|/PI,VAL "2"l| 

33 If ni**Pl/Pl,INT PI) -PI /PI 
THEN PRINT --BA-*( 

37 IF »f**PI /PI. INI PII-PI-PI 
IHfeN PRINT *-F0-"| 

30 IF s(«*Pl/PI,VAL "4-HCVAL. ■ 
10" THEN PRINT Fl-Pfl 

3* PRINT *l*»1't/PI ,VAl. *4*)I 

60 PRINT '/*|»l»*PI/Pr f VAL "2* 
1/blhl; LET b*-3TR» t»l«tPl/Pl,v 
AL *2*)/bIMl OO SOB VAL »tff*l 
NEXT a 

A3 IF M-PI/PT THEN LET I I »PI 
-Pi: PRINT OVER PI/PItAT x t yl ■_ 
" : RETURN 

7B PRINT AT VAL *l3* t PI-PI|: F 
OR n-PI/RI TO VAL m 9' 

BP IF aSVAL *2*-tNT t*/VAL *2* 
I THEN PRINT p* « » I I 

. *2 
'»p* 



VB IF a/VAL *?-<>IN 


r lu/vn 


»| THEN PRINT PAPER 


VAL *3 


I*I| 




92 IF P^VAL '4»-lNT 


1 a/VAL 


1 THEN PRINT ! PRINT 




¥3 NEXT .» 




fl# IF l-PI/PI THEN 


RETUHN 



¥* BEt^ VAL ',I*,VAL *IZ'; PR J 

NT A1 PI-PI.VAL ■21-1-MQDE:* I PA 

PtR VAL 'AM INK VAt ■ VI "SOUNDS 

': 00 SUB VAL *IAB* 

1IB IE INKEY*-*8> AND y-VAL 'II 

■ THEN OO SUB VAL '160'; LET y 
VAL *I4*: OO SUB VAL *1A0* 

113 IF IMKEVP»*8" AND y<VAL "II 

■ THEN OO SUB VAL "160*: LET y 
V*VAI "4": OO SUB VAL Mill* 

I2B IF INKEr»» p 3" AND y-VAL "14 
• THEN OO SUB VftL "160": LET y 
VAL * I I " : OO SUB VAL * USB* 



123 IF INKETt*-'3" AND y<VAL "14 
- AND ¥>INT PI THEN OO SUB VAL 
"160*1 LET y-y-VAL *4': 00 SUB V 
AL -I6B- 

130 IP INKEY«-'6 a AND -<VAt. * 10 
• THEN OO SUB VAL 'IfiO*: LET «» 

■•pi/pi : oo sub val "lao* 

132 IF INKEY*-"!" THIN 
VAL ■ 300 * 

133 IF INKEV*-'2* 
VAt *3I0" 

1J.7 IF INKtV»-*»* 
VAt ••«•■ 

130 IF INKt¥0-«|' 
AL "910" 

13* IF- INKEYTi-'ll* 
VAL *V5B* 

140 IF lHKEV*m'y* AND KJPI/PI 
HEN OO SUB VAL *IA0*: 
I/PI! OO SUB VOL *I60* 

1*3 IF INKEY«-*0" THEN 
VAL •17»" 

147 IP 1NKEY*-* i 
AL "700" 

148 IF |NKEY*«"f 
VAL *6BB* 

149 IF INKEY'*-*D' 
VAL "iBe- 

130 00 TO VAL * I If * 

131 IF ilt.INI Pr^-PI-PI THEN 
PRINT AT n,y|"FO"PAT x , INT PI|I 
LET b«-STR« *tx,PI/PI>: FOR d-PI 
/PI TO INT PI-LEN *>*: PRINT '0*1 
: NEXT d: PRINT «(ir t PI/PIt: OO B 
UB VAL • I60'I RETURN 

132 IF mix, INT PIl-PI/PI THEN 
PRINT AT x,y[-bA*tAr »,INI PI|: 
LE) bv-STN* •tw l PI/PIt: FOR d-PI 
/PI TO IMt Pl-LEN b*J PR1N! 'O'l 
: HEMr 41 PRINT •<», PI/PI); 00 S 
UB VAL 'LAB*: RETURN 

K f y* OVER Pl/PIf ■_ 



00 SUB 



MIEN 00 SUB 



THtN OU SUB 



(HkM 00 IO V 



THEN 00 SUB 



LET n-*-P 



OO SUB 



fHEN 00 TO V 



THEN CO SUB 



THEN CO SUB 



Pi*. VAL 



160 PRINT At 
■: BEEP VAL * 
HN 

170 IF y-INT PI THEN 
PI 

173 If y-VAL 



'12' 



PL III 



LET b-PI/ 



THEN Ltt b-VA 
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L *2* 

L76 IF y-VAL *ll* AND six, INT P 
ll-Pl-PI THEM LET n (x , PI/Pl ) -ft 1 
#,P1/Ptl **<x,VAL '2*1: LET B<x,l 
Mf PI I -HI /Pi: GO SUB UAL MSI": 
RETURN 

177 IF yVAL "11* AND B<x,lN? P 
If-PI/PI THEN LET »1x,PI/Pti«fiT 
«,PI/P] l-»Ix,VAL "2">; LET PlK.l 
NT PI) -PI -Pi: GO SUB VAL *I9I": 
RETURN 

17B If y-VAL "11- THEN LET b-V 
M *4* 

17* BEEP VAL *.0l* ( VAL * 12* ! IN 
PUT *:*!mt*,bl: PRINT AT x.yl! I 
F h-VAl m W* AND ft(w,bl>UAL *120" 

IHtM 00 TO UAL "17V* 

1«B IP b-VAL '4' AND ft(x,bl>UAL 

*64' OR b-VAL "41 ■ AND ■ t x , b- 1 < P I 
-PI IHEN GO ftt VAL 'IT*/" 

101 IF *<x,INT PK-PI/PI THEN 
IF * I x,PJ /PI l-w(x, UAL '2*KP1-PI 

THEN GO TO VAL •179' 

1B2 IF ftCx.IHT PII-PI-P] THEN 
li iii,P!fl t ll<'H. 1 VAl *2*1>VAL * 
120" THEN GO TO UAL *I7«»* 

IHJ IF «Cx,bKVAL *10* THEN PR 
INT PI-PIl 

1114 IF b-VAL "2- AND I t < , UAL "2 
■MPI/PI THEN GO TO UAL • 179* 

1B6 IF b-PI/PI AND alx.bHVAL * 
IBB" OB b-VAL "2" AND sd.liXVfll 

*100* THEN PRINT PI-PIl 

107 IF b-UAl. "I" THEN PRINT ft C 
X,b) 

IB? IF b-VAL *4* THEN GO SUB U 
AL *I60*: RETURN 

1SB IF b-VAL "2" THEN PRINT • [ 
*,VAL "2"1: PRINT AT x,VAL *I7"| 
ft d, VAL -V-l/bJki; 00 SUB UAL ■) 
96*5 GO SUB UAL *160*T RETURN 

IWi PR1N1 slx,bl: GO SUU UAL '1 
Miv RETURN 

IVA l.tl b*A-STR» (fclx.VAL *2')/b 
IV I 

l¥V FOR c-Pl/PI TO UAL *6*-LEN 
b*: PRINT * *|: NEXT c: RETURN 

Iff RF TURN 

200 BEEP UAL * . 1 * , UAL M? 1 ! PW I 
NT PAPER UAL *6*I INK VAL *2*|A 
T PI -PI, UAL "24*1 "PLAY "I GO SU 
I VAL -60B* 

20S PRINT PAPER UAL '6*1 JHK H 
I -PI I AT VAL •2B*,UAL *0* I * I -PLAY 
/RECORD MAT U 

*L *21*.VAL *0*|-2-PLAYBACK 

*: PAUSE PI /ft: 

PAUSE PI -PI 5 LET 10-INKEY* 

2*9 IF !•-*!* THEN PRINT PAPL 
R UAL 'A" I INK PI-PIl AT VAL "20" 
,PI-PI|* 1-0-NOTES 9-EXI1 

■I AT UAL -21 -, PI -PIC 
0-TOCiGLE RECORD ON/OFF ** 

Ifcl •*UHM UAL -63J00 - : IF J < UAL 
*6*)B00* IHEN PUKE M,PI-P1 

70(4 IF 1*-*]" THEN GO TO UAL * 

210 IF t*-*2* fHfcN PRINI PAPE 
R VAL *6*1 INK PI-PIIAI UAL *2B* 
,P1-P)|* 0-PLAYBACK NO IE 

■I AT UAL "21", PI -PI I « 
V-| X I I PL AT HACK NOW ' I 

KAHUUHIZE USR UAL " 63430 ■; GO TO 

VAL *i?0i!* 

219 PklHI Al VAi »20". PI-PI ,,, . 

JW BEEP VAL ■.I'.UAL '12*: PR I 
HI PftPLH UAL *6*| INK UAL *2*$A 
r PI -PI, UAL * 26*1 'BARS' 

309 IF t-PI-PI THEN PRINT AT U 
AL •I?*, PI-PI | 'C-TOGGLE COUNT CO 
N» » 

107 IF l-PT/Pl THEN PRINT AT U 
AL -I7',PI-PII 'C^TOOOLE COUNT 10 
FFI* 



308 IF i-Pl-Pl THEN PRINT AT V 
AL *ie* ( Pt-PII*E-TOOOLE END IS TO 
PI 

30*7 IF m-Pl/PI THEN PRINT AT V 
AL *IG*,PI-PII*E-TO00LE END <KLM 
EAT) " 

3 IB BEEP UAL *,0l*.UAL ■12*: PR 
TNI Af nl.ylf 

32B IF !NKt£Y*-*B* AND yHVAL *2 
3" THEN PR IN I AT xl.yll* 

': LET yl-yI*VAL *B': GO TO UAL 

•3IB* 

■SIB IF INKfeTB-'b* AND yl>PI-PI 
I HEN PRINT AT xl ,yl | ' ■ : 

LET yl-yl-UAL "0*: GO TO UAL 'S 
IB* 

iAV IF INKEY*-»7* AND xl>UAL *1 
9* THEN PRINT AT xl.yll* 

■I LET Kl-Ki-UAL '2-: GO TO VAL 

"3l»* 

3M IF INKEY»-*A* AND Ml * VAL *1 
S* THEN PRINT AT wl,yl1* 

*: LET *l-xl*VAL -2'! GO TO VAL 

■31B- 

3fiB IF 1NKEY*-* * THEN GO TO V 
AL -BBB" 

3*2 IF 1NREY**-**- THEN LET >-N 
OT ft! GO TO VAL *3B0* 

3*9 IF INKEY*-*o' THEN GO SUB 
VAL *70B* 

36? IE INKEY««*c* THEN LEI % "N 

ur t; oa to ual *303* 

37* IF INKEYW--0- OR F-UAL "2* 
I HEN INPUT LINE p*tl([kl VAI » 
ll*l-tVAL *2*>»yl/VAL -B't-VAL "3 
"II LEI *-PT/PT: 00 SUB VAL *93B 
-: UO tiUU UAL */"/*! LEI ♦ -PI -1*1 
4BB GO 1U UAL *320* 
3BB INPUT •D/BARM-B> ; *[btjr 
3B2 IF b*r <P I /PI OR b*r >VAL *B* 
THEN 00 TO VAL *9fJ0* 
3B4 BEEP VAL " . 01 * , UAL * 1 2* : PR 
INT PAPER UAL 'A'lAT VAL *1J*,U 
AL 'U'lbor: RETURN 
910 INPUT 'BLK/BE "Iblk 
912 IF blkOPI/PI AND blkOVAL 
"2* AND blkOUAt. *4* AND blkOVA 
L "G* THEN GO TO VAL *9I0* 
314 PRINT PAPER VAL *4*|AT VAL 
•12*, VAL -e'lblk: LET *i-pt/pi: 
GO SUB UAL *40*: BEEP UAL *.B1* 
,UAL -1Z-: RETURN 
990 IF t-PI/PI THEN LET tt-bir : 
Ou TO Ual "3B0- 

■1AB IF p«l I I tvl-VAL 'll'MVAL * 
2*l*yl/UAL *8')-VAL *9 # >-* 
■ I HEN GO 10 VAI '900* 

sai let b-fi-Pi: for *-i to e: 

IF p«I I ( Ixl-t I 1121 •yi/01 -9,«>-' 
* I HEN HEX I ■ 

362 IF «-V fHfcN GO TO UAL '970 

■ 

363 IF p*f < 1 lxl-1 1) #2) 'yl/SI-9, 

-J-*»* THEN 00 TO VAL *9S0 # 

363 LET b'btvllUAL pt((H<l IM 
•21 *yI/Gl-3,*J 1*1 ,2iyblk: NEXT * 

970 IF bOblf THEN BEEP UAL ". 
l-.UAL --12*5 LET f •PI/PI I GO SU 
9 UAL *70*: LET t-VAL ■Tt"I GO ID 

VAI *370* 

3O0 BEEP UAL '.Gl^UAL *I2*: ^L 
TURN 

6B0 1«PUT -SURE V | LINE *«: IF 
■•<>*y* TFEN RETURN 

601 IF Kn.lNr PII-PI/PI THEN 
POKE VAL * 630 IU', VAL # 43* 

602 IF mli.INT PII-P|-PI THEN 
POKE VAL * 630 IB*, VAL *39* 

603 IF *1x,VAL -4-I-PI-P1 THfcN 
FOR «-UAL » 69030* TO VAL *fi3033 

•I poke *,pi-pi: Nfeyi >: poke va 

L * 6300 J*. UAL " l3J*»m(Jt,Pl/Pll : 
POKE UAL ■ 6^)003 * , ■ I *, VAL *2*>: O 
O 10 60/ 



6H3 IF s ( x , VAL *4*>>Pl-pI IHfcN 

PUKE VAL * 63030*, VAL -6*1 POKE 
VAL -630J2*,UAL *!**; POKE VAL * 
690 3 3*. VAL *294*: POKE UAL '6900 
3*. VAL M33**tHx, PI/PI) f POKE UA 
L *63fl«3-,*(*,UAL "?*>: POKE VAL 

■63B31* , six, VAL *4*l 

607 SEEP VAL *.0l*,VAL *12*I PR 
INT AT VAL *2I»,PI-PI| PAPER VAL 

•6*1 * PRESS A KEY 

■: PAUSE PI -Pi: RANDOMIZE 
USR VAL -63000*; PRINT AT VAL *2 
l*,PI-PII,,T RETURN 

ABB IF" six, INT PII-PI/PI THEN 
TOKE VAL *630A7*,VAL *43* 

609 IF mix, INT Pit -PI -PI THEN 
POKE VAL •69067" , VAL *33* 

610 IF «1x,VAL -I") -PI-PI THEN 
FOR tv-UAL '630BV* TO UAL *69B92 

*! POKE h, PI-PI ! NEKT h: POKE VA 
L -63060", VAL -133* **lx,Pl/Pll : 
POKE UAL -63062* .fix, VAL "7" J: R 
ANDUH12E USR VAL * 63040*: RETURN 

613 IF * (if. VAL •*J»I>PI-PI THEN 
POKE VAL * 6900 V* , UAL "6": POKE 
VAL -63BV1*,V*L *I6*: POKE UAL * 
65»Y2*,UAL *294*I POKE VAL "6306 
»",VAL *133**»1x,Pr/Pr» : POKE UA 
L '63062* ,*1x, VAL "2"): PUKE UAL 
•ftb«VB",i(s, VAL -4*): RANDOMIZE 
USR UAL '69040*: RETURN 
799 INPUT -R or 17*1 LINE |« 
702 POKE VAL "691 17* , d* Ift-Pl /PI 
) 

709 IF l*-"r" THEN I PRINT PAP 
EK MAT 21 ,0| ■ PRE6S A 
KEY ": OUT UAL *294*,V 
AL *3l*T POKE VAL *69L16*,UAL *2 
33*: POKE VAL * 63 1 I "7*, VAL *90* ; 
PAUSE PI-PI ! RANDOMIZE USR UAL * 
63113*: PRINT AT VAL "21 *, PI -PI, 
,; RETURN 

707 IF 1*0*I* THEN RETURN 

710 LET mp-Pf-PI: LET c-UAL *23 
2*76*: FUN «-Pl/Pl TO UAL *B*: Lt 
I ill «, PI /PI I -c-UAL '232V9-: FOR 
b-PI/Pl 10 VAL "0* 

711 If p01«,b»-* * OR |]*li,t)l-- 
»* IHEN LET rjp-ffip»Pl/Pl: GO Id 
VAL ' 743* 

712 LEI 0-t tM-ll«0»+b-mp 

713 IF fttVAL p*(*,bl*l, JI-0 THE 
N POKE c, > I VAI p*la r bl*l,lt 

/20 IP • i VAI ptu.hl *i,3i-l THE 
N POKE C,fttVHL p«l*,bl H, II >l JJ 

729 LEI c-c*l 

730 PUKE CMC VAL p*1a,bl*l,2t 
739 LET c-c+1 

737 PORE C , S \ VAL p« ( ■ , b J ♦ 1 , 4 J 
73U IF ftfVAL p*lft,b} + l ,4K >0 TH 
EN POKE E.IPEEK e 1 »l 2U 
73V LET c-c#J 
743 NEKT b: NEK I ■ 

746 IF m-PI-PI THEN POKE VAL ' 
6311***,d 

747 IF »-PI/PI THEN POKE VAL * 
69ilV",d#PI'Pi: POKE e*PI/PI,VAL 

"120" 

730 IF b-VAL *V* THEN LET »-VA 

L *e* 

739 FOR a-Pl/PI 10 UAL *7*; Lt I 

dlft.VAL -2-l-dlA-Pt 'PI.PI/PII -4 
Ib,PI/PH; NEKf • 

796 LEI dCVAL »0* t VAL »2'»-re-V 
AL *232V3*T-dlUAL *7* ,P1 /PI 1 -d IV 
AL *7* ( VAL •'£'* 

760 BEfcP VAL --fll-.VAl '12"; Kt 
llrHN 

BBB WEEP UAL *.l*,UAL "12*: HP I 
Nl PAPER UAL P 6 P 1 INK VAL *2*1A 
I PI -PI. VAL *26*|*PR00S* 

OB2 PRINT AT VAL *20* ,PI -PI I c*( 

TO VAL *32*11A1 VAL *2I* 1 P1-PI| 
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clival -JJ* to J 

BH5 OO BUS VAL "BVV 

lllfl IP |MKEV*-'i4- AND px-VAL * 2 

B* then oo sub vAl *e99*: LET p 
*-VAL "Si'I 00 SUB VAL •899" 

B12 IP INKEY*""?' ANB jik-VAL *2 
I* THEN 00 SUB VAL "OV?" J LETT p 
*>VAL "20": 00 SUB VAL *B99* 

BI3 IP INKEY»-*8* AND py<VAL »3 
I- THEM 00 SUB VAL *899*S LET p 
y-py+PI/PI; 00 SUB VAL *U99* 

Q16 If- lHKtY»-*3' AND py)Pl-Pl 
tHEH OD SUB VAL *899*I LET py-p 
y-Pl/Plt OO SUB VAL "899* 

817 IF lMktr*-*0* THEN 00 SUB 
VAL •060* 

BIB IF 1NKEY*-* * (HEN PRINI A 
I i,y| OVER PI/Pl|*_*: 00 10 VAL 

*96* 

B19 IP lN*<tT*-*D* IHEN OO SUb 
VAl *0Jfl p 

820 If- l-VI/PI ANB lNKEV*-*»» I 
HEN LEI a-PI-PIl PRINT AT VAL " 
I8*,P1-P II -E-10OOLE EMD <5TUP> 
•J 8EEP VAL '.01", VAL *12* 

S71 If a-Pl-PI AMD INKEY9-*a* f 
MEW LET »-PI/PK PRINT AT VAL ■ 
I8«,PT-PU *E-TO0BLE END (HEPEA I > 
■: BEEP VAL *,01", VAL *»2* 

023 00 TO VAL 'BIB* 

830 INPUT "R or 17" I LIME 1*: t 
F l»-'r- THEN OUT VAL * 234", VAL 

•31*1 PRINT PAPER VAL "6MAT V 
AL *21*,P1-P1 I* PRESS A 



key •: PAUSE PI -Pi; R 

ANDUHIZE USK VAL * 637*50': PRINT 
AT VAL -Zl* ,PI-FI, , : PRINT AT VA 
L "2l*,PI-PI|c*(VAL "33* TO 1: ] 
F Pk-VAL *2I* THEM PRINT AT px, 
pyt OVER PI /PI I •_• 

833 IF !•<>•!• THEN HE TURN 

«4W Lb I c-Pt/Pl: FOR a -VAL *JJ/ 
92* TO VAL * 339 19* STEP UAL "2" 

042 IP c*(c>-'»* IHEM OU IU «*> 
I 

843 POKE a,dCVAL c*tcl,l>-l 

830 POKE *'],d<VAL B*tCl ( 2*/3" 
I t I r-r ♦ 1 : NfcXT a 

831 IP *-PI-Pl THEN POKE a, VAL 
•233» 

892 IP »»PI/P1 THEN POKE a, VAL 

035 SEEP val *.bi*,vai *iv: ke 
Tu*m 

HftM INPUT LINE e*f(px-VAL *20' 
It VAL "3Z*»py*pr /PI I 

863 LET a-CODE ctttpx-UAL *20*l 
•VAL *3Z*+py*Pl/PIl 

867 IP *<VAL -4B- OB nJVAL *36* 

THEN 00 TO VAL '0*0* 

B70 BO TO VAL "BB0* 

@99 PRINT AT px,pyf OVER PI/PI I 
*_*: BEEP VAL *.01*,VAL *12*: RE 
TURN 

901 INPUT 'Ulinoir*''! LINE 1»: 
IP LEN |0CPJ/P| OR LEM 1*>VAL * 

10' 1HEM OU IO VAL *90I« 

902 IF !•■*>• THEN OO TO VAL * 



140* 

903 SAVL l*COUE VAL *J404tJ*»»lx 
,PI/PIJlVAL •ftfi'.tlx.VAL "2*)#V 
AL *2:>6" 

90* INPUT *V#rl*yly/nl*'*| LINE 
*•: IP -fitO*y* THEN METURM 

909 VERIFY J0CODE 
V06 OB BUB VAL "JJ* 

910 IMPUT "F II tniai*. *( t. INt it: 
IF LEM L«>VAL *10" THEN 00 TO 

VAL "910* 

911 IF i»-"r" THEN GO TO VAL * 
140* 

VIS INPUT ■TJUrt.?*|l: IP OVAL 
■119" THEN GO TO VAL *9I2* 

913 PRINT AI VAL *JB*,Pl-PI| 

91* LOAD I •CODE VAL *3404B*M*V 
AL *236" 

913 OO TO VAL '33' 

930 IF kOVAL *B* THEM LET k»k 
♦PI/PI 

933 IF U-VAL *B* THEN LET k-Pl 
/PI 

9fcB LEI t««h«lh IU >*k*<VAL *2* 

III k>: POKE VAL * d343J*', VAL *49 

*! PVK «-VAL *4343l* TO VAL -bb4 

3A*: PUKE a, PEEK ( ■-VI /PJ J -VAL ' 

4*#tVAL t*la-VAL *AS«3B*)1: NLXl 

01 POKE VAL "69437*. PI /fit PRIN 
T AT VAL "12" , VAL *20*| PAPER 6t 
J*(hl ! HEEP VflL *.0l',VAL *I2"t 
RE f URN 



Listing 2 



3 REM Mini Studio MC LOADER 
10 CLEAR 4*4: FOR a-63000 TO 6 
34B0 STEP S; LET <t">0: FOR b-a TO 
»#7T READ c; LET ^•d+c: POKE b, 
c: NEXT b: READ c: IF 6<>C THEN 
OO TO 30 
13 NEXT a 
20 PRINT *SAVINO* 
3B SAYE *NSC0DE*CODE 43000, *?4 
40 STOP 

30 PRINT 'THERE IS AN ERROR IN 
THE CODE, PLEASE CHECK DATA* 

60 STOP 
100 DATA 243,33,0, 133,6,4, l?7,d 
,6ZZ 

110 DATA 0,197,35,6,0,219,234,2 
03,922 

120 DATA 119,40,4,203,193,24,2. 
203 , 790 

130 DATA 131,203,11,16,240,113, 
6, I ,723 

140 DATA 16,234,193,16,220,193, 
16,222, 1138 

130 DATA 231,201,0,0,0,0,0,0,43 
2 

160 DATA 243, 62 ,23!, 21?, 294, 230 
,31, 230 , 1 300 

170 DATA 31,07,33,0,133,6,4,197 
,491 

1S0 DATA 6,0,197,33,94,6,0,203, 
349 

190 DATA 67,40,6,62,31,211,234, 
24 , 493 

200 DATA 4, 62. 7, 21 J, 234, 203, 1 1 , 
I 6 , 768 

210 DATA 230,6,0,16,234,193,16, 
226 , 949 

720 DATA 62,231,219,234,230,31, 
230,31,1296 

23B DATA 146.32,3,193,16,209,23 
1,201,1093 

240 DATA 193,231,201,33,233,90, 
6 , 63 , t 094 



230 DATA 33,24,96,126,07,62,43, 
203,676 

260 DATA 122.32,8,62.33,93,122, 
190,674 

270 DATA 133,07,123,30,43,234,1 
22,30,062 

2B0 DATA 36,234,33,126,07,62,31 
,30.681 

290 DATA 92,234,203,122,40,3,62 
,7,743 

300 QATA 30,32,234,122,30,30,23 
4,33,033 

310 DATA 126.203,122,32,14,30,6 
3.234,071 

320 DATA 30,66,234,30,67,234,30 

330 DATA 234,24,20,203,191,30,6 
6,234,1062 

340 DATA 62,6,30,63,234,62,16,3 
0,963 

330 DATA 67,234,62,234,30,68,23 
4.229, 1230 

360 DATA 197,213,203,24,234,209 
,193,223, 1320 

370 DATA 16,130,201,33,94,203,1 
23,43,073 

300 DATA 40,133,24,4,203,91,234 
,201,972 

390 DATA 62,62,219,234,230,31,2 
3D, 3t , 1 127 

400 DATA 40,242,201,0,0,0,0,0,4 
B3 

410 DATA 0,0,33,0,132,126,22,0, 
313 

420 DATA 93,1,233,90,233,9,2 14, 
224, I 123 

430 DA1A 40,240,214,31,200,34,9 
2,234, 1103 

440 DATA 233,33,126,30,93,234,2 
79,203, 1229 

490 DATA 91 ,23«. 223,33 ,62 ,62 ,21 
9 , 234 , 1 202 

460 DATA 230,31,238,31,192,24,2 
14,0,960 

470 DATA 0,0,0,0,243,22,0,62,32 
7 
4R0 DATA 247,219,234,203,71,40, 



42,203,1279 

490 DATA 79,40,43,203,07,40,44, 
203 . 739 

300 DATA 93,40,43,203.103,40,46 
, 62 , 634 

310 DATA 239,219,254,203,103,40 
,43,203,1304 

320 DATA 93,40,44,203,07,40,43, 
203,737 

030 DATA 79,40,62,203,71,40,60, 
24,379 

340 DATA 206,38,170,233,24,33,3 
8 , 171, 973 

330 DATA 293,24,28,30,172,299,2 
4,23,039 

360 DATA 36,173,233,24,10,38,12 
4,233, 1013 

370 DATA 24,13,38,173,233,24,8, 
3B , 6 1 3 

380 DATA 176,299,24,3,38,177,23 
3,30,998 

390 DATA 66,234,243,213,197,203 
,24,234, 1430 

408 DATA 193,209,24 1,203,66,40, 
1 32 , 24 , I 1 20 

610 DATA 23,231,201,203,64,40,4 
,22,812 

620 DATA 0,24,4,14,1,22,233,62, 

630 DATA 239,219,234,203,71,48, 
240 , 1 93 , 1 469 

640 DATA 23,233,6,233,2,12,62,2 
31,044 

630 DATA 103,40,3,193.23,233,22 
,0,723 

660 DATA 24,249,49,4 1,33,29,21, 
13 ,43V 

670 DATA 3,1,6,233,14,1,62,239, 
98 J 

600 DATA 219,234,203,79,200,203 
, 7 1 , 32 , 1 26 1 

690 DATA 243,10,30,66,234,214,0 
. 200 , 1 039 

700 DATA 197,203,24,234,193,12, 
121,214, 1220 

710 DATA 231,200,24,226,0,0,0,0 
,681 
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ABSORBER 




tafflSSS 



There are thirty copies 
of Martech's Cosmic 
Shock Absorber to be 
won. 



Cosmic Shock Absorber is a 
would-be Superhero with 
aspirations to Join the 
Super mans and Balmans of this 
world. Unfortunately he must 
serve his apprenticeship by 
taking on foes such as 
rampaging carrots armed with 
machine guns and legions ot 
bouncing balls Cosmic Shock 
Absorber may be lacking super- 
strength and superabillties, but 
wilh your help he can make It 
into the Superhero class. 

There are thirty copies ot 
Martech's ott-beot 3-0 shoot em 
up to be won, and all you have 
to do is name Ihe superheroes 
who tought the following three 
super villa ins. 

a) Ihe Penguin 

b) lex Lufhor 

c) Emperor Ming 

Just put the names ot the 
various victorious superheroes 
against the appropriate letter on 
ihe entry coupon. 

The competition is open to all 
ZX readers except employees of 
Argus Specialist Publications. 
Chase Web and Martech. The 
editor's decision is linal and no 
correspondence can be entered 
Into 

Send your entries to Cosmic 
Shock Absorber Competition, ZX 
Computing Monthly, No 1 
Golden Square London W1R 3AB 

Please remember to put your 
answers on your entry envelope 

The closing date for enlries Is 
April 10th, 




Cosmic Shock Absorber Competition 

The vanquishing superheroes are: 

a) 

b) 

c) 

Name * 

Address . . 

Send your enlries 1o Cosmic Shock Absorber CompefHion. ZX 
Computing. No 1 Golden Square, London W1B 3 Aft 
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KONAMI'S 
GOLF 

Imagine 

C7.fi 

Konomi's Golf ii ployed over o 
course ai I he kCC" - ihe 
Konami Country Club This 
roiher grand itiie hides the tact 
ihai all we hove here are nine 
holes and a competent but un- 
inspired golf simulation 

All the basic learures we've 
now come Io expecl are here, 
options tor one player and two 
players (stroke and maichplay). 
choice o< clubs Irom a bag of 
13, an animated goiter whack- 
ing the ball olf the tee and 
powermeier to adjust the length 
ci shot 

The display design attempts 
to crom everything onio a 
single screen The overall view 
of the loirway on which you 
choose the direction of Ihe ball 
could just as well hove been 
pu< on a separate screen, 
teaving more room lor the mom 
gotten eye view screen display 



There are lew factors to lake 
Into account when setting up 
your shot. Vou can choose to 
hook, siice or hit straight and 
the only external influence is 
wind speed and direction, 
which m practice seemed to 
have negligible etfeci on shols. 
When close to Ihe green Ihe dis- 
play shifts to an overhead view 
and factors such as slope ond 
speed of the green come info 
play These are fairly easy to 
compensate tor and don't 
realty odd to Ihe difficulty 

Konomi's God i* only worth 
shelling out money for is you 
are desperofe 1o gel a Golf 
simulation Into your software 
collection bul with only nine 
holes, its appeal may tali off 
very quickly 






GAMES 



US Gold have just released two 
compilation topes ol old UTti- 
mofe gomes, bolh entitled 
Masler Games [and wilh only 
Ihe I rack listing allowing you 1o 
leU the two apart! The first of the 
two contains the first four games 
i hat Ultimate ever produced, 
which were themselves 
amongst the iirsi proper arcade 
garnet ever produced for the 
Spectrum (and H memory 



serves, all but one of them load 
in under 16K as Ihey were pro- 
duced in ihe days when Ihe 16K 
Spectrum was still going strong) 
Ultimate* very first gome was 
JelpOC. a simple bul highly 
addictive shoot em up m which 
you have to collect fuel pods 
and treasure on a number of 
planets, all of which are swarm- 
ing wilh deadly aliens At the 
time. Jet pa c was head and 
shoulders above any other 
game tor the new Spectrum 
machine, with smooth, fast ani- 
mal ion ond good sound effects. 
I showed Jetpac to someone 
who didn't see <t when If first 
come Out and their reaction 



was i no i 1 1 looked a bit doted 
but was still Ign to play, 

The same is Ir ue of Lunar Jet- 
man, the sequel io Jetpac This 
was U If i mote's first 4UK game 
and is a bit more complicated, 
though it's still essentially a 
shoot em up This time around 
the Jet Man hos a moon buggy 
to control, os well as a number 
of objects to collect ond aliens 
to blast Bui while the two Jet 
Man games have remained en- 
joyable over the years, the other 
two fliles on ihe tope have 
dated rather badly 

PSSST is a votioIfom on the 
shoot em up style m which you 
have to spray worms with o 
number of spray cans, while 
front Am was an early driving 
game. Neither of These games 



really stand up any more, being 
about Ihe same standard as the 
average budget gome. 

So, whilst the two Jet Man 
titles are a inbuie io the quality 
of early UTirmaie gomes, this 
compilation as a whole doesn't 
really stand out when com- 
pared to some at the others 
available. On Ihe other hand, 
the second Ultimate Compila- 
tion (reviewed elsewhere in this 
tetue) is worth a closer look 
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LEAG 
CHALLENGE 

Atlantis Software 
£1.99 



This game falls into the so bad 
us good category" It's a loot- 
boirmanagef Type game, so it 
the lure of league tables and 
team selection problems holds 
no lose i no i ion. read no furl her 
11 you've stayed on you can 
be initiated Into Ihe mysteries of 
a strange new game — "Zom- 
bie Laserbali" When league 
Challenge attempts to capture 
the big match atmosphere we 
are fraaled to some very odd 
graphics Indeed, Hulking 
shapes lumber across the pitch 
aimlessly like zombies but just 
When you think Ihey are lotoliy 
lifeless a loser beam dans oul 
of one of the wmbies boots o nd 
fries to zap the undeod goal- 
keeper. He misses and it's a 
goal These bizarre graphics 
decide your league ond cup 



success, 

You start oil in Ihe murky 
depths of Division 4 obscurity 
and by buying players, training 
hard ond selecting a strong 
team, you hopefully rise to glory 
in the first Division. 

Your form con be decidedly 
quirky, surprise defeats followed 
by o run of victories attef your 
players suddenly gains lots of 
stamina and Illness points tot no 
apparent reason League Chal- 
lenge will certainly win no 
awards but II you can excuse 
the graphics, ihe time It wl 1 1 take 
lo guide your team to the top 
wilf Justify the budget price 



ROOD 






HENRY'S 



Alternative Softwa 
£1.99 




Alternative Software is Ihe lolesl 
company to start producing 
budget sollware and so tar 
their releoses tor the Spectrum 
have been passable versions at 
pretty old or cade games 
Henry's Hoard, possibly the besi 
of iheir first botch of gomes is o 
return 10 that old lovc-uhte, the 
platform gome (how long is it 
since you've ployed one ol 
those?). 

It's o SO screen gome In 
which you hove 1o send Henry 
(o small sprite with wiggty legs] 
off m search of items of treasure 
scattered around Ihe various 
rooms, As is the way with these 
gomes there are lots of little 
spikey objects, stair ways, 
moving walkways and deadly 



monsters la avoid, all by resort- 
ing to Ihe fiendish strategy of 
lumping led and right. As Manic 
Miner clones go its fairly aver- 
age - the graphics ore a little 
on the smalt side bul it's clear 
enough what's going on t and 
some of ihe obstacles require a 
bll of thought 10 gel past. 

Henry's Hoard isn't going to 
set the world alight, but I've 
always had a weak spot for 
platform games (they're so 
much more refined lhan those 
nasty shooi 'em ups], so il gels 
O modest thumbs-up 
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MASTERS 
E UNIVERSE 



Oold 



When US Gold bought the 
licence for this hit TV series it 
was undecided which type of 
game would best suit the 
heroic battles of He man. the 
result is two games Thisorcode 
advonlure and a Scott Adorns 
style adventure 

Skelotor. arch-enemy of He- 
man has found the all-powerful 
iltearth sione and has over- 
thrown Castle Grayskult You 
have to enter Ihe castle, find the 
stone and delear Skeietor and 
Iree the land. 

Orko Ined lo I rap Skeietor In 
an Imprison cell which back- 
lired trapping Orko in one of ihe 
Castle's stone pillars You must 
lind him and give the right in- 
gredients that he will use to turn 
your sword Into Aiom Smasher! 

On screen. He-man I; repre- 
sented by o feeble yellow clod 
llgure that is surrounded by a 



black oblong thai blots out his 
immediate surroundings. How- 
ever, you haven't long to admire 
this amazing breakthrough in 
Spectrum graphics, you ore 
attacked by one of Skeletons 
minions Before you can say 
"you don't mess wilh He- man" 
you've despatched It with a 
single blow and added one lo 
your "skulls cracked" total. This 
tola I lies below the main screen 
display along with the stole ol 
your body shield, the objects 
you carry, your sword status and 
the self explanatory countdown 
ol the moons till doom 

The way to the castle is short 
bu! hazardous and lies beyond 
two spiked pits complete with 
deadly electrical pulses 
beaming across them. Welt 
limed leaps will lead you to the 
key and then the costfe but mis- 
time one of ihe three Jumps you 
must moke and your quest 
comes lo on obrupi end- 
Inside the castle you ore met 
by even more nasties that leap, 
fly, jump and fire at you bui 
most con be despatched by 
your lully charged sword ol 




power. This leaves you free to ex- 
plore ihe platforms and rooms 
of the Castle Groystoke unfit you 
llnd Orko wilh the correct In- 
gradients and defeat Skeietor, 
Uniortunarefy neither the 
gameploy or Ihe graphics cap- 
lure Ihe Otmosphere of He-man 
or the rest ol the Wasters ol the 
Universe crew and your joystick 
or keyboard could be control- 
ling anybody or anything (even 
o pumpkin) while you battle 



nondescript monsters m yel 
an ol her completely silent pi at 
form screened arcade odven 
lure. 

Another wasted licence 






In Ihe year 2054 il was com- 
plete The Star Wars defence 
system was at lost in position 
making war on Eodh impos- 
sible Weapons were scrapped 
os the Earth settled down to a 
life o< leisure 

Ihe day before ihe sche- 
duled white Christmas Ihey 
came An alien force that took 
over the defence satellites that 
were then turned into o 
weapon aimed ai Earth, 

One man could save ihe 
world In Quicksitva's shoot 
everything thai moves game, 
you are Nick Diamond, Xeno 
champion and the only man 
left who can fly on Eagle Class 



laser firing tighter 

Saving the world isn't going 
to be as easy os if sounds os 
you must take out each ol the 
eighl satellites that are threat- 
ening the world's major ciiies 
They con only be destroyed by 
a Blaster ihoi is only obtained 
once you hove destroyed a 
staggering 144 aliens and then 
you've only goi one sholl 

until then you must zap 
aliens and restrict the destruc- 
tion by intercepting the satellite 
bombs with a Oynoray [ob- 
tained after only 12 kills). 

A menu ol options con cus- 
tomise the bland display by 
adding a score and energy dis- 
play as welt os o VOU thai 
reports ol heavy alien ociiviiy 
and a map to plot your course 

The normal Spectrum blips 
and beeps os the aliens swirl 
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post can be Improved by I ho 
sound option if you have a 
Spectrum 126 or a Fuller or 
Timedaia odd on 

However, most or these 
option* are little more than 
standard features in other 
games ond can't help a game 
thai rails short ol e« pedal Ions 
and. takes an age to play 




XCEL 

Maiterlronic 
61.99 



XCEL wo* originally released as 
a full price gome about a year 
ago and it didn'i exactly set 
the world alight, however as a 
budget title its worth a look il 




you're into shoot 'em ups. The 
game has a tew bells and 
whistles attached in the lorm ol 
some icons, but these doni 
realty shift the emphasis ol the 
gome from much other than 
straightforward alien blotting. 
The action lakes place on a 
group at planets which are con 
trolled by Sentinel computers 
and it's up la you la iiy from 
plonel to planet bombing 
everything In sight in order io 
return control to the human 



population You fly over the 
scrolling surface of the planets. 
□ voiding trees and other 
objects in order to blast Iho 

computers' conirct oentrw, and 
alter each bombing run there's 
a Galaxlans style wave of 
attacking aliens. 

The ociton isn't as fast and 
furious as same other shoot em 
ups, and of times the gome 
looks a Utile doled, but there 
are about 300 planetary loca- 
tions to blast your way ih rough 
so at least there's o loir bit ol 
variety in iho gome Mind you. 
I did find il a bit Irritating thai 
each lime you gel killed you 
have Io go right back lo tho 
start at a particular sequence 
(rarher lhan carrying on from 
where you got killed), which 
means that you can find your- 
self going over the same 
screens over and over again. 

Si Hi, the gome is nicely pre- 
sented and at £199 is much 
better value than when it was 
lirst released 



I THE HIVE I 

Firebird 

The Queen of the hive must be 
slam and it's your lob to do It In 
Firebird's latest twist to the mate 
game the Queen is In the 
middle of a three dimensional 
hive thai turns and spirals 
through eight complex and en- 
tangled levels. 

tou pile* a versatile electro- 
mechanical Grasshopper ship 
that runs, lumps and crouches 



Its way through the maze 

Just running through ihe 
maie is hard enough without 
the need to map (io moke sure 
you doni run around In circles) 
and avoid or blast the nasties 
that are naturally out lo get you 
These include swarms of elec- 
tronic insects, giant demonic 
jailers and spikes, webs and 
stings that block your path. 

Contact wiih any of these 
will drain your energy thai can 
be replenished m you have two 
or more energy pylons ihat can 
be found In the maze lo re 



place your original supply 11 
you have only one pylon then 
damage is not repaired. Losing 
them all brings the inevitable 
end as your energy li quickly 

drained away. 

The screen display shows 
your view down Ihe lubes and 
tmlrumenls Ihat show your 
current energy level, score and 
any objects, pylons, shields and 
weapons you may have collec- 
ted. 

Lurking underneath Ihe 3D 
display is yet another maze 
game Ihat has been complic- 
ated by ihe unpleasam key 
controls that make steering the 



Grasshopper a ma)or achu 
mem 

Finally should you want to 
save your etforts then you only 
have to copy down a code 
number thai can be entered 
when a new game Is loaded 






BRIM 




AGENT X 

Maiterlronic 
61.99 



This turned out to be a pleasant 
surprise - another Mosterironlc 
cheaple thai compares well 
with many ol the expensive 
games that were churned oul 
for Christmas. 

Agent X loads In several 
pans, each piece at coding 
being a different stage in ihe 
game and so the game man- 
ages to pack quite a lot into just 
El .99 s worth ot cassette The 
game starts with a furious car 
chase as Agent X sets oH in hot 
pursuit of the kidnapped Presi- 
dent. The graphics In this 
sequence are excellent — a 
large and nicely detailed 3D 
representation ot a highway 
with various vehicles travelling 
In both direct tons and getting 
in the way. 

The action Is a bit chaotic, 
and getting through this section 
Is more luck thai judgement 



until you get Ihe hong of II. but 
it's a II so last and furious ihat ii's 
tun anyway, 

The next sections of the 
game take you into the mad 
protestor's lair, where you have 
to fake on the security men 
(using an extremely siity looking 
flying kick manoeuvre) ana 
then into conlrontatlon wilh the 
prol himself as he tries to brain 
you with anything that comes to 
hand. 

It's all ralher silly realty, but 
(he graphics are good, the 
game is nicely presented and 
the programmer's dearly kept 
his tongue well into his cheek, 
making this Mastertronlc's best 
budget game tor months. 
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A software 'legend' 
from U.S. Gold? 



Crystal Castles 
U.S. Gold 
£8.99 



S. Gold are releasing this as 
a special limited edition" In an 
attempt to convince us oil that It 
we don't rush out and buy It 
straight away we will all have 
missed our chance to 
experience this "software 
legend" {their advertising 
people certainly know their stuff). 

The trouble wllh legends Is 
hat they don't always measure 
up to their reputations when you 
eventually get to see them in the 
llesh — especially when they're 
being translated from a 
dedicated arcade machine 
onto the Spectrum. I'd never 
seen the arcade original but 
someone told me that it was a 
sort of 3D Pac Man. That 
sounded promising, despite the 
fact lhal the main character is 
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game Is a litlle more 
complicated. Bent ley has the 
ability to jump over monsters 
rather than simply moving left, 1 
right, forward/backward, and It 
quite often happens that he will 
move behind a section of Ihe 
'castle' structure. When this 
happens Ihe program allows 
you to see through" Ihe structure 
so that you con follow Bentiey's 
movements although you are 
unable to see the actual path 
that he is on. 

The drawback with using 3D 
structures is that the graphics 
are that much more 
complicated and in order to get 
everything onto the screen the 
moving figures and blocks which 
make up the structures all have 
to be quite smalt. This makes the 
game quite fiddly to control. 
Most of Ihe palhs around Ihe 
screen are so narrow that it's not 
at ait unusual for Benttey (o 
shoot past one when you 
actually want him to turn into It. 
So you have lo slowly double 
back and line him up precisely, 
before going down the path By 
this time, of course, every 



monster on Ihe screen has 
homed in on Ihe hapless bear 
and sent him to bear heaven. As 
a result of this fiddllness the 
games addictiveness suffers 
considerably Instead 0l trying lo 
do an exact conversion the 
programmers of Ihe Specif um 
version would have done well to 
keep the castle structures a little 
less complicated (along the 
lines of Addictlve's Kirel. which 
had similar 3D structures but 
ones which were drown larger 
and more clearly yet were still 
complex enough lo present a 
challenge]. 

By trying to pack a bit too 
much onto Ihe SpeclrunrTs screen 
the programmers have mode 
the game too cramped to allow 
you to build up some speed 
and get really Involved in Il- 




eal led Benttey Bear, so In went 
the tope. 

The 3D Fac Man description 
was fairly accurate in thoi 
Bentiey's task is to wander 
around a three-dimensional 
caslle" which Is made up of 
siructures of ramps and 
walkways which become 
Increasingly complex on each 
successive screen, collecting 
little pills which are dotted 
along the main pathways fust as 
in Pac Man. As yaud expect 
there are various types of 
monsters that home In on 
Benlley (I hate that nomej. 
Including Ihings that look like 
centipedes, trees and ghosts, 
and also additional items of 
treasure I hat can be col lee led 
or left where they are In order to 
black the path of the pursuing 
monsters. 

01 course, as each screen Is 
in three dimensions ralher than 
the original Pac Mans fwa the 
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Ray Elder presents 
more programming 
gems from ZX readers. 




M/C Break 

■=irsi up ihis month is a 
program iron Andrew Vellacott 
of Essex who got so fed up with 
his machine code programs 
getting stuck In infinite loops 
during development thai he 
wrote this short routine which 
makes use of the Spectrum 
interrupt mode two 10 scan for 
the BREAK key being pressed. 

MIC Etcak 



Two minor points to note: Firs) 
you will have to reinitialise the 
routine each time after BREAK Is 
pressed wtlh RANDOMIZE USR 
32377, and secondly, machine 
code or BASIC loader programs 
must not occupy the addresses 
from 32348 to 32375. 

A useful aid for machine 
code programmers, 



1 REM M/C Break 

10 DATA 233,243,245,62,127,219 
,254,203, 7 1,32, 15,62, 234,219,234 
, 203 , 7 1 , 32 , 7 , 24 I , 237 , 66 1 25 1 , 1 93 , 
3, 19,241 ,231 , 201 ,62,40,237,71 , 23 
7,94,201 

20 CLEAR 32347 

30 RESTORE: TOR i =32340 TO 323 
73: READ a: POKE i,a: NEXT i 



Font 1 REM Fant 

10 LCT MC = £O000: LETT CHR»3SOOO 

20 FOR f°MC TO MC<26: READ a: 
POKE f t *l NEXT | 

30 DATA 17,0,200,237,03,54,92, 
53,0,40, 124, 10,254,60,32, I3,i2,l 
26 , 1 9 , 1 9 , 35 , 1 24 , 254 , 64 , 32 f - 1 C , 20 
1 

40 RANDOMIZE CUR: TOKE MC » 1 , PC 
EK 23670! POKE MC*2»PEEK 236711 
LET L«U3R MC 



Font 

R. G lavas has been a regular 
contributor from the siart, his 
offering this month Is a variation 
on a frequently used theme, that 
of o redesigned character sel. 
What we liked about this set was 
lhai it was changed subtly, 
giving a more square effect. 

Simply enter the program and 
RUN it, the character set resides 
at address 55000 



Scroll Relocate 

One of the things ! like about 
this column is the way readers 
otten send in ond shore 
modifications ol previous 
programs. R. Dorseft ot Middlesex 
sent us a short cut which solves 
a problem he found with Leif 
Kvernhusvik s Scroll program in 
the DEC 86 issue 

The original program is 
located in the printer buller. not 
good news for printer owners, so 
Mr. Dorsetfs program will 
relocate it 1o anywhere In 
memory ihoi you may desire, 

First (providing you have a 
MC copy of Ihe program on 
lapej CLEAR ramtop to the new 
siart address- 1. As an example 
we will Imagine that we are 
going fo move the routine to 
address 60000, therefore CLEAR 
59999. 

Now LOAD "SCROLL mte" 
CODE newaddress (EG LOAD 
"SCROLL 1 CODE 600001 

Type in the RELOCATE program 
and RUN It. 

Finally SAVE "SCROLL" CODE 
newaddress, 159. [EG, SAVE 
■SCROLL" CODE 60000,159), 

Don't forget to change the 
line In your program which 
defines the lu net ion to colt Ihe 
new address (EG DEF FN 
*laS.twa}=USR newaddress. 

Some alterations to the way In 
which the program works can 
also be made: POKE 
siart+ 125.201 will return the 
program to BASIC if a key Is 
pressed or when the scrolling is 
finished POKE starHlie,0:POKE 
slart+125.201 prevents the 
program from being interrupted 
ana returns to basic when 
finished POKE star1+1ie,192:POKE 
stort+ 125,195 and the program 
will only return to basic when a 
key is pressed. 



Scroll Roic-car* 

9B99 REM Scroll Relocate 
9700 INPUT -Start Address ■ ; s 
9910 FOR n-1 TO 7: READ a,b: LET 

a-ats: LET b=b*s 
9920 POKE a,b-256*INT (b/256): P 
OKE aH,INT (b/256) 
9925 NEXT n 

7930 DATA 10, 120, 27, 144 , 30, 159, 5 
9, 161,70, 139,73, 161 t 126,0 
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_JSr«i&ft %* 


Mirror 


^ fw ^ 


S Neill of Angus, Scotland, 




provides us with a means of 


^fw . , w!^ 


turning the screen image in a 
mere 19 bytes of machine code. 


^HA^L/L^t 


FWW^t 


Enter ihe program MIRROR \ and 


Mirror 1 Ft 


RUN It, Type NEW and enter 
MIRROR 2 which will 


I REM Mirror 1 


10 CLCAR 2P99F 


demonstrate the effect. Note that 


20 row n^zaeea to 30010 


Ihe Machine code Is located at 


30 REAB *: PQHC <*, *I NEXT n 


address 30000 and can be 


CO DATA 33,0, 64, 78,6,0, ?03, ) 7, 


saved by SAVE 'MIRROR"" CODE 


3i, m.rax, jit. as, lft4 ( SM t ** ( 3tt ( 2 


30000.19. 


41, £01 


Specltic sections of the 




screeen con be mirrored by 


Mirror 2 


POKING the to I lowing values to 


1 f?CH Mirror 2 


the addresses shown. x = start 


10 LET *-l2D! LCT b-?0: LCT r- 


address 


m 


Whole screen - POKE 


30 TOR n-0 TO r 


x+2,64:POKE K+15.8S 


40 LET z-!HT t.Si&Gtff lr«r ntnr 


Top third - POKE x+2,64;POKE 


• 31 


x+ 15.72 


30 LCT M-tHi>T 


Middle Ihird - POKE x+2,?2:POKE 


60 PLOT *in,i; plfAU B, i 


jf+ 15,80 

Bottom third - POKE x+2,B0:POKE 


70 PLOT »-H,XJ DBAU fl,i 


00 next n: RnrtDomzE vctt soem 

03 STOP 


x+ is.ee 


90 SAVE *DEHO* LtlrC 90OO'. GAVE 


Top two thirds - POKE 


-HI tt or -CODE 30000,19 


jt+2.64;POKE sc+15,80 


92 ST Of 


Bottom two thirds - POKE 


V000 CLEAR ?7«S: LO*0 *" CO DC t 


X+2.72POKE X+1S.8S 


MM 




Perspective 

Mark Boris who resides in 
Watford sen I us this little 
program which could enhance 
title screens or messages. 



FanpocNvD 

S REM Preapecltv* 
10 LET X-0! LET Y-0: LCT C-2: 

LET r-iio 

L5 IrtTUT *T^pp a ward please n 
o iart th«n A l#tt*rt "(A* 

20 tF LCI) A«>£ THEN GO TO 13 
40 PRINT AT 0,01 A* 
30 FOR 3-0 TO LEU A*IO 
£0 FOR T-173 TO W>0 STEP I 
70 IF POINT tS,Tr-l THEM 00 CU 
D HOT 

00 LET Y-YtE: NEXT T: LET Y*0: 
LET X-X4E: NEXT S 
100 LCT F-901 LCT E*2S LCT X*0: 
CD TO 30 

110 PLOT K,T (TiEl: DRAU 0, E 
120 PLOT st,r Y! ORAU e,o 
130 PLOT KiE,F-T: DBAU 0, E 
140 PLOT X«E,r-(YlCi: DRAU C»0 
143 LET C-Ct .03 
160 RETURN 



Reflections 

Ihe above mentioned Mr. Batts 
supplied us with a program in a 
previous issue called reflections 
which reader Stephen Carr has 
modiUed and improved. Another 
attractive way of presenting short 
text messages. 

Rt'lfrclloni 

1 REM Reflections 
10 LET Y-0 
20 BORDER 
30 PAPER 
40 INK 7 
30 CLS 
60 PRINT 'Type In 1 word up 



TO 



t»n 


■'•■lettera long ■ 


70 


INPUT A» 


eg 


CI 5 


70 


IF LEN ADIO THEN GO 


100 


PRINT INK Of AT 0,01 A* 


110 


PLOT 0, 73 


120 


DRAU 233,0 


130 


LET D-LEN A**0 


140 


LET X-127- <D*3/2> 


130 


roR s-o to n«o 


140 


FOR T-16G TO 173 


170 


IF POINT (S,TJ«1 THEN 


B 240 


100 


LET Y»Y#3 


190 


NtXT T 


200 


LET Y«0 


210 


LET X-X*3 


220 


NEXT S 


230 


STOP 


240 


TOR L-3 TO 1 STEP ■ 1 


230 


CIRCLE X P 73»Y F L 


2A0 


CIRCLE X,7S"Y,L 


270 


NEXT L 


200 


RETURN 



GO 





Versatile Input 


on the wrong tine) and GO SUB 
the routine, for example: 




Being able to position an Input 


100 PRINT AT 5.10VENTER VOUft 




prompt and then accept 


NAME '!:GO SUB 9000 




characters and display them 


The resultant entry witl be 




immediately after the prompt 


returned in variable iS The 




ANYWHERE on screen and not 


variable 2% is used by the 




Jusl ol the bottom of Ihe screen 


routine 1o acf as temporary 




can give your program a 


input string, the DELETE key will 




professional touch. 


delete a character and the 




Andrew Smith of Cleveland 


ENTER key terminates the inpuf. A 




provides us with a means of 


nice bif of well error trapped 




doing just lhat. 


BASIC 




The subroutine is located at 


And so once again we reach 




lines 9000 plus but can be 


Ihe end ol another collection of 




renumbered to suit your own 


smalt, but beautifully formed. 




needs. To use it set Ihe screen 


programs. All that remains is to 




position and provide a prompt 


nominate our Short Cut of the 


to 


(ensure you end wilh a 


month. The prize goes to Mr. 


semicolon else the input will be 


Neill for his Mirror program. 




tnpul 90G0 REM .....INPUT 




9030 LET i**" 




a 


7040 PAUSE 20: 


rRINT OVER 1 1 ■_■■ J 




CI lf?« G| 






7050 LCT z«=inkey«: IT z*" mm THE 




N GO TO 9040 






70A0 beep .005, 


70 




9070 IF Z*=CHR* 


13 THEN PRINT " 




"ICHR* Qj ; RETURN 


ou 


9000 IF z*=CMR* 


12 AND LEN i*>0 




THEN LET i*=i*< 


TO LEN 1* I ) : PR 




INT " "JCHR* CICHR* 9f_"|CIIR« Q 




| : CO TO 9120 






7070 IT =*f=CIIR* 


12 OR r« ( " " OR 




= *? *%" THEN GO 


TO 9120 




9110 LET i*=i*t 


i*I rRINT =*! •_" ( 




CI IP* C 






9120 IT XHKEYCe 


X* THEN PrtUSE 5: 




PRINT OVER 1|"_ 


" fCHR* Gt : CO TO 




9120 






9130 GO TO 9040 





O 
tt 

o 

z 
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Cobra 
Ocean 
£7,95 



Sylvester Stallone 
converted into fun 
cartoon character . . . 
Strange but true as 
Ocean unveil an off- 
beat spin-off 

This is a movie spin off gome 
that stands up In lis own right, 

f>erhaps because it bean so 
Itfle similarity 1o Ihe original 
dim. 

Cobra, a vigilante cop movie, 
with 51a II one as the star, was a 
(allure by Sambo standards 
although 11 contained the by 
now standard quota of mindless 
violence. Ocean have made no 
attempt to make a carbon copy 
game of ihe film and in fact 
Cobra is a tongue in cheek 
send up with a ludicrous plot, 
absurd characters and cartoon 
logic 

The cop, "CabreMI" Is a 
muscle bound chunky sprite who 
Is initially armed only with a 
devastating headbutt which 11 
he connects send his enemies 
winging oft screen in the 
direction they came on. As lor 
these legions of psychopaths. 




they are made up of obese 
wrestlers, old ladles touting 
lethal bazookas, knife throwing 
assassins and the like This Is not 
1o mention the turbo charged 
prams that ram Cobretti and 
sap his energy 

It all this sounds a bit wacky, 
wait tor Ihe plot. Okay . . . 
Cobretti has to rescue top 
fashion model Ingrid Knutson 
from the dutches of the evil 
Night Slasher. All right so far but 
In order to do this he's got lo find 
weapons which are hidden 
Inside beefburgers at certain 
points in ihe three playing areas 
(city, country and a factory). 
Quite why a knlle. pistol, and 
laser sighted machine gun are 
conceafed In this way is a 
mystery Anyway shaking oft the 
mince from the weapons, 
Cobretti must rescue Ingrid and 
completely decimole Ihe 
oltackers before progressing to 
the nexl section. The weapons 



however have a limited life span 
and lend to disappear jus! when 
you need Ihem most- 
Cobra is a very fast, very well 
animated game that's hard to 
master al first simply because 
you ore conlronted by so many 
bizarre comic halchet men, 
You are given a mlnlscufe 
three lives to start out with and 
additional lives can be 
obtained at 10,000 points and 
further up the high score table 

The game, which can be 
played with keyboard or joysttck. 
Is really enjoyable and arcade 
lans who are looking tor 
something a Utile bit different 
will not be disappointed. 
Unfortunately the image created 
by the film Is misleading. 
Stallone on Ihe Inlay cover with 
his laser sighted machine gun 
and the hard man phraseology 
Crime is a disease He's the 
cure", Fook a bll silly once you've 
got the Stallone figure 
scampering up the platforms 
after ihe beefburger. 

II may well have been ihe 
Intenllon to send the whole thing 
up and 1 hat's fine but those who 
like their destructive blasting 
untainted by any form of fun 
had betler stick to the film. 
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It's time to test your 
space pilot prowess at 
the Academy. 




IV Iter an unlortunate incident 
on 41 Cygnus when a rookie 
pilot messed up his approach 
and half the plane) when he 
tried lo dock with its central 
reoctor the Gal-carp sel up Ihe 
Academy. Its aim was to train 
rookie pilots to produce an elite 
corps ol pilots and prevent such 
disasters while providing a new 
challenge and sequel to CRLs 
excellent Tau Ceti. 

To graduate irom the 
Academy a cadet must 
complete 20 missions and 
achieve an average rating ot 
over 90%' Ihe missions are 
grouped into five levels ot four 
missions that are stored on o 
separate data tape. Most players 
won't need this tape as they'll 
still be struggling with the first 
four thai are loaded in with the 
master program. 

A main menu allows you to 
register as on Academy cadet, 
view and select the missions 
and the skimmers to complete 
Ihem. 

The first tour missions range 
from Ihe less than subtle "If It 
Moves . . ." annihilation run to 
the search through a minefield 
for base mission called Sofily, 
Softly". "Meltdown" Is a race 
againsl time to close down a 
critical reacior on a polar world, 
finally "Red Dawn" o Tau Cetl 




style mission In which you must 
destroy robot factories in all 
quadrants connected by jump 
pads. 

Whichever mission you 
choose [and you have to tackle 
Ihem all sooner or later) you'll 
be attacked by robot droids of 
both familiar and new designs. 
Four types ot laser firing hunlers 
lead ihe assault supported by 
names, super mines, droids. 
hoppers, guardians, trackers and 
aptly named kamikazes. 
Therefore it's imporlant that your 
Gal'Corp skimmer is armed and 
shielded for the mission. Three 
skimmers are ready lor lake off. 
each offering a different range 
of equipment from ihe GCS 
Wilson complete with lump unil 
to the weapons and shields tank 
known as the GCS Lenin. 

If neither of these or the 
balanced GCS Lincoln suit your 
needs or tactics then you can 
design your own as long as if 
remains within the weight and 
cost limits set down by the 
Academy. 

Your basic skimmer consists of 
low, medium or high powered 
laser, main drive, shield and 
steering units which you can 
then arm with missiles, anti- 



missiles and delay bombs then 
add whatever anti-missiles, jump 
units, scanners, compasses and 
i ra c ker s that you need and can 
afford. Finally you can customise 
ihe skimmer view screen and 
save your amazing design to 
lape for further missions. 

Once the newly constructed 
GCS Rarnbo had wiped oul the 
robot factories and mines that 
stood In it's way I was ready lor 
Ihe next set of missions but still a 
long way to go before 
graduation. Ahead lay the 
dubious delights of such 
encounters as ". , , at the OK 
Corrall". "Don't Panic". "Hide and 
Seek" and "Mission Improbable" 

Finally as a bonus the 
gamepack also includes a star 
map program so you can find 
your fovourite stars and 
constellations. A game featuring 
20 missions each as challenging 
as the original gome doesn't 
need a bonus program. 







M8NSTEII 
= i-m 



I : 





rarvKd uim Sc«rc a?jx «<■ <u> ?t\ 






'JRfSJM } 


■•>•«• er 

ii. i 

I *vn< i. O.K. 




35m 




^^^^J 






ibvuc 







Action above and 
below the waves in US 
Gold's sub simulation. 



Silent Service 

US Gold (Microprose) 

£9.95 



ommandlng a US submarine 
during the Second World War, 
your mission is to sink as many 
Japanese ships as possible 
while avoiding the attention of 
enemy destroyers. 

Armed with 34 torpedoes and 
a 4" deck gun you must hunt 
down the enemy shipping in a 
variety of scenarios. These ronge 
tram the training mission to 
hunting convoys In the South 
China Seas. 



Convoy Attack 

How you attack the convoy 
depends on the conditions (doyJ 
night) and how well it's 
protected. An unprotected 
convoy is easy and you can 
steam up to it at lull speed and 
blast anything that moves. 
Although you should attack its 
centre, so you can use both sets 
of torpedo tubes. Be ready tor a 
chase though as the convoy will 
scatter. 

A prelected convoy is more of 
a challenge particularly if 
there's more than one destroyer. 
Now you must stalk the convoy 
at slower speeds while keeping 
a narrow profile to the ships to 
avoid radar detection. 



able to plof your attack run, so 
as the destroyer is stuck 
helplessly on the wrong side of 
Ihe convoy, giving you a chance 
to strike and get away. Your 
periscope also gives you speed, 
course and distance of fargel so 
you can make every shot count. 

II theres more than one 
destroyer and you can't find o 
gap then you'll have fo take one 
out. This isn't going to be easy as 
you'll only have one shot before 
the destroyer locks onto you with 
its deadly deplh charges. Then 
it's DIVE, DIVE, DIVE, as you head 
tor the safety of the depths. 
Cutting the engine will start the 




Your periscope is fitted with a 
target Identifier that you should 
use to map out the convoy and 
plan your attack. You should be 



silent routine and you can even 
release fake debris to deceive a 
persistent destroyer. When you 
think the coast is clear, begin (o 
stalk Ihe convoy again. 

Your sub con travel twice as 
quickly on the surface and you 






Before any wauid-be 
Submarine Commander can 
help America win the war 
[again!] he must first team how 
to control the ship, This means 
frantic use of the keyboard 
(despite the frequent mentions to 
a joystick in the instructions). In 
oil, 33 key controls must be 
mastered before you con terrify 
Japonese shlpplng,and so 
practice Is essential using the 
forpedofgun training mission. The 
object is simply 1o destroy the 
four old cargo ships that are 
anchored In position to make 
things easier! 

Pressing Caps Shift and one 
of the number keys moves you 
between the batlle stations on 
your submarine, that include a 
navigation map, bridge and 
deck gun. periscope lor aiming 
and firing torpedoes, Instrument 
ond gauge displays, damage 
reports and a captain's log that 
reports your "kills 

As you move between these 
stations you must plot your 
course control, your engine 
speeds and submarine depths 
as well as planning your attack 
run. 
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should do (his whenever possible 
os H saves ihe ollimporianf 
battery power Lose that and you 
lose your sub 

Conquer the set scenarios 
and you're ready for the ultimate 




An excellent simulation that 
will have you sparring with 
destroyers until the early hours. 
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missions — the war polrols, when 
fmding the enemy. Is as difficult 
as sinking them. Obviously, 
lengthy voyages can be time 
consuming so you con speed 
up the action to two, three or 
four times the normal rate until 
you're ready for battle 

Finally you con make things 
almost impossible tor yourself by 
adding in skill and reality levels 
which include limited visibility, 
dud torpedoes, zigzagging 
convoys, no on-ship repairs and 
the worrying expert destroyers 

The game cassette is 
accompanied by two instruction 
sheets that explain almost 
everything from the control keys 
to convoy routes, tactics and a 
submarine commanders' spotters 
guide to Japanese shipping. 
When these sheets are folded 
there's barely room tor the game 
cassette in the box! 
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Brian Beckett with news 
of Digital Precision's 
new Turbocharge 
Compiler, 

ompiler Wars" does not star 
Harrison Ford, neilher does it 
feature overly cute robots or 
assorted other humanolds, 
aliens, Jedl or whatever. Nor is II 
a computer game in the strict 
sense — although it certainly is 
in a wider one — but it promises 
10 be Just as amusing and 
probably iusI as long lasting. A 
while ago. Liberation Software 
released QUberator, a 
superBASlC compiler to compete 
with Digital Precision's long* 
standing and very well received 
Supercharge. Both sell at £60 
and although QUberator lacks 
some of supercharges finer 
features ana" is generally slow it 
ts a good product which 
attracted a lot ot interest 

In the meantime. Digital was 
developing Turbocharge. This 
son-of-Supercnovge, mega- 
compiler is due tor release at 
any time. Actually It's been due 
(or release ol any time for a 
while, and some reviewers have 
taken to needling the company 
a bil According to Digital, Turbo 
will be significantly foster than 
Supercharge and have 
numerous additional features 
and refinements, designed to 
lusllfy the package's sub-htle of 
the "encyclocompiler". Turbo will 
sell for £64.95 which Includes 
furbo Toolkit, a package of over 
60 new commands designed to 
extend and otherwise 
supplement Superbasic Turbo 
Joolkit Is available now (for 
£2495) but there doesn't seem 
much point in buying it yet If 
you're at all Interested In getting 
the Turbo compiler when It's 
ready. Digital has sent me the 
manual so Turbo must be about 
due since they neve* bother to 
write me unless they're about to 
release something (9 didn't even 
gel a Christmas card) for me to 
tell you about. 

In the meanilme, the war of 
words is healing up Digital has 
apparently been annoying 
Liberation Software by constantly 
referring to QUberator as a 
"pseudo-compiler". Digital has 
responded with a denial 
[possibly ot a lawyer's request) 
slating lhat the term is simply a 
technical one referring to the 
"pseudo code" interpreted by 
QUberator compared to the 
'true 68038 code" produced by 
"true" compilers like (surprise) 
Supercharge and the upcoming 
com pi ler-ta-end a it-compilers. 
Turbo. The funny bit was Jhai this 
gentlemanly qualifier was 
printed In a typeface and layout 
so small that it practically takes 
a high resolution microscope to 
read It at alt. Beastly remarks 



about the competition emerge 
regularly from both sides and 
are likely to increase as lime 
goes by Although It might prove 
a bit confusing to alt those 
potential customers out ihere, if 
promises to be loads of fun lor 
reviewers bored with standard PR 
releases. 

Obviously we'll be looking al 
Turbo when if does come oul 
but, for a sneak preview, here 
are some ot the [many] features 
Digital is promising. Normally I'd 
hesitate a bit before writing 
about a product I haven't seen 
yet but, as Digital regularly 
releases high quality packages 
for the QL, fhave little doubt 
that the product will live up to its 
promises. First of atl, Turbo will 
be multi-tasking (as is 
QUberator) and — a real favour 
to the user — will lack lhat 
infernal lenslok security system 
found on Supercharge H 
promises to be much faster than 
Supercharge and is said to be 
lar more user-triendly wllh an 
extensive menu and built-in 
flexibility of use it will adjust for 
many structural faults in the 
programs under compilation 
ana list corrections made, if 
you're working with on 
unexpended QL, lengthy 
programs ore compiled in 
modules as would be expected 
but there are a number of 
features designed to minimise 
the drawbacks and difficulties ol 
the task, Turbo tasks will be able 
to both read and write into other 
Turbo tasks Error warnings will 
be reported by line,, statement 
and position. This is just the bare 
surface of what's promised but 
gives a hint of what's coming 
over the horiron in the 
(hopefully) very near future 

I have, however, seen the 
manual which, although nobody 
is going to go out and spend 
£85 for a bunch of A4 sheets; ts 
an impressive feature in its own 
right. The whole thing is some 
350 pages (including the Turbo 
Toolkit manual) and Is very well 
written in a readable and 
humorous style. There are some 
cartoons and a glossary (which 
Includes a definition of 
"reviewer*" thai makes up lor in 
accuracy what It Jacks in basic 
human kindness) clearly 
designed to amuse as well as 
Inform, The point is that Digital 
obviously wants to sell its 
product to as wide a circle as 
possible and has gone to a 



considerable effort to produce 
suporting documentation lhat 
will enable non-programmers (or 
those less familiar with all the 
technical ins and outs and 
various specialist lingo) to get 
the best out of if. There are 
detailed explanations of some ol 
the background maths and 
supporting functions which 
underlie what is going on and 
much ol the manual is clearly 
aimed at those not intimately 
aquamted with the OL 
Professional software packaged 
for all users is a virtue lhai 
commends itself and Digital 
(which always lakes this 
approach) deserves full marks 
for doing this as a matter of 
course. The furbo manual excels 
in this respect. 

If you want another QL to ptay 
around with ihe networking 
facility (which has son of died a 
death) or simply because you 
haven't yel got around lo buying 
one, I've seen them lor sole at 
£100 on the High Streei. Push It a 
bit and you can probably get 
one lor a fair bit less if the 
retailer has gotten sick ol the 
thing on his shelves (and I 
suspect most have) and wants to 
get rid of II, More importantly, it 
ought to be time to go shopping 
tof a bargain basement memory 
expansion and'or disc interlace. 
Although most (but by no means 
all) of Ihe QL software Is 
designed for an unexpanded 
machine just about all the good 
stuff works a lot better or easier 
with extra RAM There's o lot ol 
competing memory expansions 
on the market and most ol the 
companies are probably 
beginning to flirt with the idea ot 
getting rid of any surplus stock 
os the markei starts to decline. 

At the last couple of 
Microfairs, I noticed quite a lew 
Medic disc interlace. extra RAM 
modules in service Medic made 
an excelleni package but sadly 
ran info difficulties but 
11 looks like some of Ihe original 
stock of modules has surfaced. II 
you get a chance to get one 
cheaply (and I wouldn't pay 
much for one now) gel it 
because lis probably ihe best 
designed QL expansion 
package I've seen. You will have 
to tin d someone io maintain or 
repair ii but, it you can get it 
cheap enough, it's well worth it 
as long as you make sure ii 
works lo begin with. 
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SPECWORD 

48/128 



The third and final part 
of Stuart Nicholls' menu 
driven word processor 
including the operating 
manual. 

This month we put Ihe finishing 
touches lo Specword with the 
final chunk ol machine code 
followed by full instructions on 
operating the utility. 

It you have followed the 
program through you should by 
now have saved a BASIC listing, 
and a machine code listing 
(HEXOUMP LIST TWO). 

Full Instructions on entering 
and Saving Specword were 
prinled in Part 1 (ZX January] but 
to recap - Using the HEXLOADER 
used to enter LIST IWO last 
month enier this months 
machine code as HEXOUMP LIST 

Save this block ol code as 
"code2" CODE 44600,2519, 

When you are happy that all 
has been saved and verified 
then reset your Spectrum and 
enter CLEAR 32767 as a direct 
command. 

Load the BASIC PROGRAM. 

Load the Code code 1. 

boad the CODE code 2. 

Finally SAVE the complele 
program using "SAVE 
"WP48 +.ii2B" LINE 9B00:SAVE 
'spec Ode 128" CODE 
32768.14600. 

Shoutd any of the functions 
nol work then the machine code 
can be checked using the 
HEXLOADER^HEXDUMP dual 
program. The HEX DUMP option 
will print out lo the screen or 
printer any block of memory in 
the some form as ihe HEXDUMP 
LISTS 2 and 3. (The easiest way to 
check the code is to compare 
Checksum bytes). 

H ad has gone well you are 
now ready ro use Specword 

Specword 48/128 
Operating Manual 

Specword has been designed to 
Include all Ihe functions most 
commonly needed by the home 
user. For example II has insert/ 
overwrlie modes, wordwrap find, 
word count, block delete/move/ 
copyfprin), redeflnable 
Centronics control codes (30), 
16K lext space (blank lines only 
occupy 1 character space}, lines 
of ANY length from one 
character to the full text length, 
margins, thirty-one seta Die TABS, 
supports bath the ZX printer and 



most cenlronics printers (with 
built-in software for Ihe Kernpslon 
interface) and RAM! file facilities 
for ihe 128K Spectrum. 

To LOAD the program use 
LOAD " " {4&KI+} or select the 
Tape Loader option on (he 128K 
Spectrum. The program loads in 
two sections and will display the 
copyright screen when loading 
is complete The program wit) 
recognise automatically which 
version ol the Spectrum is being 
used, Press any key to start. 

Specword is menu driven and 
users of the 128K Spectrum wilt 
have no trouble in using the 
menu system as It Is exactly the 
same as the Sinclair start up 
menus 

MENUS: To select a menu 
option use the UP DOWN arrow 
keys to move the blue select line 
to your choice then press ENTER. 
This will either fake you to a sub 
menu or into word processing. 
This is the main menu and 
should the program stop due lo 
any input errors then type goto 
menu' to restart Irom this menu, 
(The program wilt error trap most 
Illegal Inpuls but cannot trap 
those associated with Illegal 
RAM! file names). 

This menu has the following 
options: 

1) Create- 
Before word processing can 

begin the text file being created 
must have a title Selecting this 
option will produce a sub menu 
asking you to conlirm your 
choice or Exit back to the 
Document menu. If you wish to 
continue to create a document 
)usf press ENTER Vou will now be 
prompted to enter a tllle for your 
document. This must comprise of 
valid atoll characters only (no 
keywoFds). 

The title given to your 
document will stay with the 
document at all times unless the 
relitle option is used (see Save). 
The title will appear on the fop 
line of your text for reference 

Once a litle has been given 
and accepted you will enter the 
word processing mode (see 
Word Processing). 

2) Load. 

This will give a sub menu for 
Loading next files, 
i) Tape 

This option will toad a lext flte 
from tape (the BASIC program 
can be modified to allow 
M/drives etc. to be used). 
U) RAM! 

Owners Of 128K Specirums 
have the option of loading a 
text file that has been Saved to 
a RAM! file. This option will 
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display a CAT! of RAM Mies and 
ask for your choice, 4&K/+ 
owners will be laid that this 
option is noi available on their 
computer should they attempt to 
select it. 
ill) Exit. 

Relurn to Ihe Documeni menu, 

3) Save. 

This option gives a sub menu 
for Saving text files, 
i) Tape. 

Save a text file to Tape using 
the title as the name for saving. 
if) RAM! 

Save the text file to RAMI 
Again this Is only available an 
the 128K Spectrum, 
NOIE. All text fifes will be saved 
with their own parameters intact. 
That is if for example the right 
margin has been set and Insert 
mode is off then this will be 
saved with Ihe text so that there 
is no need to reset them when 
reloading the file 
ill) Pel itle. 

Should you wish to reritle your 
program betore saving It then 
this option will allow just that. For 
example you may have loaded 
a document colled 'textone* and 
after modifying it wont to save it 
under a different name. 
Iv] Program. 

If you have customized 
Specword in any way using the 
various options fa do so then the 
whole program can be saved 
and verified using Ihis option, 
v) Exit. 

Return to the Document menu. 

4) Print. 

This will give a sub menu as 
follows: 
i) All text. 

This will print out to your 
printer all of your text tile using 
the parameters as set up using 



Ihe 'format' see (iii). 
if] Block. 

If you have defined a block of 
text within the word processor 
mode then this can be printed 
using this option, 
Hi) Format. 

This will produce a sub menu 
which will allow you to set up 
Ihe format of text to be printed. 

a) Lines per page. 

b) Space between lines, 

c) Margin, 

d) Start at line no 
ej Page no at TOR 
1} Page no. ai BOT. 

g) Wait beiween pages, 
h) Aufo line feed, 
i] Exit. 

Against each of these 
parameters will be printed Ihelr 
current default values. To alter a 
parameter use the UPfDOWN 
arrow keys to place the blue 
cursor line on your choice then 
enter the new value Paramelers 
a) ia dj require o number value 
and will aliow inputs of fo 999 
(after entering your required 
value press ENTER. 

Should you make a mistake 
then press DELETE fo cancel the 
entry. Parameters e] to h] require 
YesJNo entry use the Y and N 
keys to select your choice 

When you ore happy with all 
the values then select Exit fo 
relurn to the Print menu, 
v) Codes. 

This option will allow you to 
alter the printer codes thai can 
be placed in your lexl file to 
control the output of text to a 
Centronics printer, For example 
<Grophics T > in your text will turn 
on the compressed print mode 
and has the codes: 
15/265/255/255 allocated to if 
(each control character must 
have four cades allocated and 
any unused codes must be sent 
to 255). 

If your printer requires a 
different set of control code for 
compressed characters then use 
this option lo change the set 
codes. You can even allocate 
other con trot lunclions to the 
Graphics characters. Once 
amended the codes can be 
Saved permanently using "Save 
program' This will produce sub 
menus to select the Graphics 
letter required, upper or lower 
case and finally a list of the 
codes for the letter selected for 
you to update- 
Each sub menu has an Exit 
option which will return you to 
Ihe previous menu. 
Vl) Initialise. 

Should you be using the 
Kempston Centronics Inlerface 
fhol requires software to drive if 
Ihen Ihis option will initialise ihe 
computer to use the Specword 
software for printing. 

If your interface requires 
special software then ihis should 
be loaded prior to loading 
Specword, 

Note that Specword uses most 
of the memory of the Spectrum 
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but Ihol memory between 43000 
ond 44000 is free (or your printer 
Interface software. The ZX printer 
and similar printers can only be 
used with the 4810+ computers 
and require no additional 
software to run them, DO NOT 
use the initialise option when 
using the ZX printer. 
vll) Exit. 

Return to the Document menu, 
5) Edit 

It a document has been 
created and a return has been 
made to the Document menu 
Ihls this option can be selected 
1o return you to the word 
processor 
6] CAT! 

For 128K users only this will 
prinl a list of text files held in 
RAM memory. 

7) Customize. 

The word processing mode of 
Spec word will initially use three 
different colours to define the 
various areas of the file as it 
appears on the screen. The 
main text wiTi be while ink on a 
dark blue background, the text 
entry window will be while Ink 
on o back background ond the 
border will be light blue. Should 
this combination of colours nol 
be to your liking Ihen you may 
alter Ihem using this oplion. New 
values can be saved 
permanently using *Save 
program'. 

Note lhat when text Is saved 
the combination of colours is 
saved with it so that when 
loading back info Specword the 
colours may be different to those 
you may be using 

This options also allows you to 
redefine the £ sign for your 
printer. The code is initially set to 
129 (lor the SHINWA printer}. 

8) ERASE! 

Again for 128K owners only, 
this option will list the tiles held 
In RAM and ask which one you 
wont to erase. To skip ihls option 
If selected in error just press 
ENTER to return to the Document 
menu. 

It you enter a filename that Is 
no) valid then the program will 
break with an error report. 
Should Ihis happen enter 'goto 
menu" to reslart. 

Word Processing 

Once you have mastered the 
menu system then you con 
begin to enter text using the 
word processor. 

Using 'Create' to title your text 
you will be taken into the word 
processing mode. The screen will 
clear and you will see ihe 
following Information displayed 
on line one of the screen. 
COL00001 LIN:00001 GM_EM_ 
CAPS_WW_INS_LMAR:Q0000 
RMAR:000Q0 

COL: will keep a record of the 
current cursor column. 
UN: will keep o record of the 
current cursor line 
GM will Indicate when 



Graphics mode Is selected 

EM .: will indicate when E.MODE 

Is selected. 

CAPS_: will Indicate If caps Jock 

is on or off. 

WW ,: will indicate if word wrap 

is on or off. 

INS _: will indicate If Insert mode 

Is on or off. 

LMAR: will indicate the column 

value of the right margin 11 set. 

RMAR: will indicate the column 

value of Ihe left margin If set. 

The main text screen will be 
blank except for a series ot dots 
ai Ihe beginning of each line 
Towards the bottom of the screen 
you will see a black line, this is 
the text window in which all 
typing is carried out. Above this 
window there is the text title line 
to remind you of the name given 
to your document Below the 
window is Ihe end of text marker 
tine. A cursor will be flashing 
black/while al the beginning of 
Ihe text window. 

Initially your text file Is just 
one character long, a new line 
character code 13 represented 
by a dot will be seen under the 
flashing cursor. AH margins and 
tabs will be reset and insert 
mode will be on (indicated by 
the white bar against INS in the 
status line] and word wrap will 
be oil. 

In word processing there are 
three distinct modes which give 
access to the various functions 

1) Text Mode 

This is the standard mode on 
entry 1o word processing In 
which normal text entry is 
carried out. Specword has a 
keyboard butter to ensure that 
all key presses are read so thai 
even the fastest typist will not be 
able to out- type the program. 

Use the keyboard a^ you 
would a normal typewriter. 
Typing will always appear in the 
text window so that you do not 
have to search the screen to 
find out where you are. When 
the cursor reaches column 29 
the screen will scroll left to keep 
text entry in view at all times 

Text entry will continue on line 
one uniii ENTER is pressed 1o 
Indicate a new line is required 
(see margins). You will notice a 
dol placed at ihe end of each 
line this indicates a new line 
character and Is part of Ihe text, 
thai Is it can be erased to join 
two lines together or inserted 
into a line to spill il into two 
separate lines 

In all modes the INV. VIDEO 
key has a special function in 
that if pressed it will display a 
HELP page lor thai mode. These 
HELP pages give brief 
information on all the main 
functions available In that mode. 
Text mode functions 
I) Arrows The cursor can be 
moved around Ihe texf using the 
four arrow keys, left and right 
arrows will move the cursor one 



character at a time through the 
text In the relevant directions 
The up and down arrows will 
cause the screen to scroll down 
and up to place the required 
text line Into the cursor window. 
When moving up and down 
through Ihe text the cursor will 
try to stay in the same column 
but if the line to be moved Into 
the text window is shorter than 
thai column then the cursor will 
move fo the end of lhat tine [this 
is similar to program editing on 
the 128K Spectrum). Note that 
the keyboard is buttered ond II 
the arrow keys are held down 
too long you will overshoot the 
required position 
II) Delete: This key will delete the 
character behind ihe cursor and 
backspace to lhat position 
closing up the text. 
Hi) ftue Video; Move to the next 
TAB position (see E.MODE tor the 
method of setting fobs). 
Iv) Graph let: This is the second 
mode available and is mainly 
concerned wilh the printer 
control characters (see 
GRAPHICS MODE), 
v) Ext Mode: The third mode 
available mainly concerned 
with Ihe texf formal and editing 
(see EXT. MODE), 
vl) Edit: Relurn from word 
processing to the Document 
menu. 

In text mode all the normal 
characters are ova Uable using 
CAPS SHIFT and SYMBOL SHIFT 
CAPS LOCK will select capitals in 
the normal way and indicate 
that it is on by placing a white 
block against CAPS in the status 
line 

2) Graphics Mode 

This will be of interest If you have 
a dol matrix printer that has 
standard conirols to seteel 
different text formats. Selecting 
GRAPHICS will place a white 
block against GM In the status 
line 

INV VIDEO will produce a 
HELP page giving the control 
code letters and their original 
functions You will see that for 
most functions UPPER case Is 
used 1o switch on the function 
and lower case to switch It off, 
There ore 30 characters 
available all of which can be 
redefined to suit your printer. 

Printer control characters do 
not affect the line length of the 
text sent to the printer. 

There are also eleven lorm 
characters Ihol can be printed 
in this mode. These characters 
can be used to place borders 
around your text. The following 
keys are used and as you will 
see form a keypad fo make 
them easy lo find: 
Q W E R r T "I - 
A S D F I — -t- — t • 
Z X C L_ ± -J 

The codes used for these 
characters are initially tor the 
SHINWA CP80 printer but can be 



ZX Computing Monthly ■ March 1987 




changed to suit your printer with 
a few simple POKE commands. 

The Initial codes are: 
r 134: T 152: 1 149: _ 157 
r- 150: 4- 159: H 151: I 156 
i_ 153: X 158: _l 154 

Each code has two addresses 
as follows, the first address Is for 
UPPER case, the second for lower 
case so in fact you can re- 
program 22 new characters. 
36495/6.150 
36530J1.154 
36532/3.151 
36534J5.149 
36536/7.156 
36558/9.134 
36560J1.157 
36562/3.159 
36570/1.152 
36572/3.158 
36576/7 ( 153 

CAPS LOCK also works in this 
mode. 

This mode also has a text" 
view which will give a display of 
the current screen at 128 
characters per line. This will be 
in ihe form ol a graphics display 
wilh a letter represented by a 
line. This can be used to check 
the format of your text. To obtain 
this view mode press key 1. The 
display will remain on until 
another key Is pressed when a 
return to TEXT mode will be 
made. 

3) Ext. Mode 

This mode is entered by pressing 
the EXTEND MODE key and will 
be indicated by a white block 
against EM In Ihe stalus line 

INV VIDEO will display two 
HELP pages to give you a 
summary of the various t unctions 
oval lab le. 

The EXTEND MODI key should 
not be held down once E. MODE 
has been selected. 

The characters ^V;\ M [] are 
available' in this mode and the 
copyright symbol which Is non 
standard has been replaced by 
the ' symbol (the symbol ' Is 
available in text mode using 
SYMBOL SHIFT/7), 
i] Arrow keys have a special 
tunclion in Ihis mode as follows: 
UP will take you to the slart of 
the lexl file. 

DOWN will lake you to Ihe end 
of the text file 

LEFT will fake you to the left 
margin or If not set the 
beginning of the line 
RIGHT willtake you to the right 
margin or if not set the end of 
the line 

li) Q «=) will set ihe left margin 
lo Ihe current cursor value, and 
display that value against LMAR 
in Ihe status line. 
Ill] E (>=) will set the right 
margin to the current cursor 
value, and display that value 
against RMAR in the status line, 
Ivf R (<) reset the left margin to 
zero 
v ) T [» reset the right margin to 

mo 

vi) I insert mode ON. This will be 



indicated in the status line by 
placing a while block against 
INS. In this mode characters will 
be Inserted inlo ihe lext 
displacing the text to the right to 
make room for that character. 

ENTER in this mode will 
produce a new line in the text 
displacing the text down one 
line to make room. The cursor 
will Hash black.white 
Ml) O Overprint mode ON. This 
will be indicated by a short 
white block against INS in the 
stalus line. The cursor will Hash 
red/white. Text entered In this 
mode will overprint the current 
text. If Ihe right margin has been 
set then this mode will not allow 
printing to continue on the next 
line until ENTER is pressed. This 
has been done to stop over- 
printing of text on fhe next line 
without confirming thai It Is OK 
to do so, A reminder that the 
right margin has been set will 
be printed on Ihe screen should 
you attempt to exceed Ihe righl 
margin. 

IxJ K (+) Word wrap ON. This will 
be Indicated by a long white 
block against WW In Ihe status 
line. There will also be a change 
of cursor colour, the white flash 
will change to blue. That Is: 
INSERT ONI WW ON = BLACK/BLUE 
INSERT ON/ WW OFF = BLACK/ 
WHITE 

OPRINT ON/ WW ON = RED/BLUE 
OPRINT ONJ WW OFF = RED/WHITE 

Word wrap will only function if 
the right margin Is set and insert 
mode is on, Should a word 
continue from the end of a line 
to the beginning ol the next line 
then that word will automatically 
be transferred lo the next Una 
ix) J (-) Word wrap OFF. This is 
indicated by a short white block 
against WW In the status line. 
Words will remain split between 
the end of one line and the start 
of the next providing that the 
right margin has been set. 
x} C Count (word) Selecting Ihis 
function will produce a display 
of the number of words in your 
text. This will not include any 
Graphics printer control code 
letters or block markers, The 
count is instantaneous and will 
remain on screen until a key is 
pressed 

xl) W Word Find. This will search 
through your text FROM THE 
CURSOR POSITION to find a word 
or phrase of your choice. You 
will be prompted to enter your 
search text and Speeword will 
search the file until it linds the 
required word/phrase and place 
the cursor at the slart of that 
word. Should Ihe required word/ 
phrase not be In Ihe lexl then 
Ihe message 'WORD NOT IN TEXT" 
will be displayed and ihe cursor 
will remain In Its original 
position. 

xll) 1 Set TA& This will set up a 
tab slop at the current cursor 
position, The border will Hash 
dark blue to indicate that Ihe 
command has been accepted. 



Up to 32 tab stops can be set 
BUT they must be sel wilh 
column values of less than 256. 
xlii) 2 Reset TAB This will remove 
a set tab. The border will flash 
red to indicate that ihe tab has 
been removed, 
xlv) 3 Reset all TABS This 
command will remove ALL the 
set tabs and the border will Hash 
green to indicate that the 
command has been accepted, 
xv) 6 Set block start. This 
command will place a block 
start marker at the current cursor 
position. This will be indicated 
by a forward facing arrow. 
xvtj 9 Set block end. This 
command will place a block 
end marker at the current cursor 
position and will be indicated 
by a backward facing arrow. 

Any previously set block 
markers will be removed before 
a new block marker is set. 
xvil) Reset blocks. This will 
remove any set block markers 
from the text. 

Block markers can be treated 
as a character In the text tile, 
that is they can be erased or re- 
positioned by inserting text info 
the block. This will have no 
effect on any of the block 
functions. Speeword will allow for 
any change in position of these 
markers. 

xvillj 5 COPY SLOCK. This 
command will copy a set block 
to (he currenl cursor position 
opening up the text to make 
room. A black can be any 
length from just one character fo 
the whole text tile. If there Is not 
enough room left In the text file 
to moke a block copy then a 
message to ihat effect will be 
given and the copy command 
will be Ignored, 

The block copy will be tree 
from block markers, those will 
remain sel on Ihe original block, 
xlx) 6 MOVE BLOCK. This will 
move a set block from its current 
position closing up the lext, to 
the current cursor position 
opening up the text. This 
command will work even on a 
full text file The block will be 
moved complete with lis block 
markers. 

xx) 7 DELETE BLOCK, This linoJ 
command will erase a sel block 
from the text Hie closing up the 
text. 

Block commands ore almost 
instantaneous but will not work if: 

a) The cursor is placed inside 
the black to be MOVED of 
COPIED 

b) The start marker is positioned 
AFTER the end marker. 

c) There is insufficient text room 
to accept block COPY 

As an example of the text that 
can be created in a lile, these 
instructions were produced on 
Speeword and took 514 lines of 
which 406 were produced In 
one text file (2819 words). The 
remaining 108 lines were 
produced in another text file 
(854 words}. 
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It 1 ! Impossaball! A new 
dimension added to 
the bouncing ball 
puzzle game by 
Hewson. 



Impossabal 

Hewson 

£3.95 



excellently implemented by 
programmer John Phillips. You 
control the movements ol a 
bouncing ball over a scrolling 
three dimensional obstacle In 



an attempt lo complete me 
course within a time limit, and at 
the same time as avoiding the 
deadly obstacles you also hove 
lo squash' a series of cylinders 




■—ike all the besl games 
Hewson's Impossaball Is simple 
lo ploy but hard to master, it's 
one ot those games thai sort or 
sneaks up on you after a couple 
ol attempts — you may not get 
very fat at first, but as you come 
up against each new obstacle 
you can almost see how to get 
through, so you go back to the 
start lor one more try and before 
you know it you're hooked 

The basic idea behind the 
game Is very simple but It's been 




in 



that are scattered over the 
course and which are, of course, 
surrounded by some of the more 
deadly traps and barriers. 

There are eight courses in the 
game, each harder than the 
lost, though even the first of 
these isn't exactly a push-over. At 
the start of each game the boll 
is just behind the starting line for 
each course and. since the 
1 1nner doesn't start until you've 
crossed the fine this means that 
you're given an opportunity to 
bounce the ball around a bit 
and get the hang of controlling 
its movements belore you start 
the game properly — a nice 
idea, and one which allows you 
to get started quickly (unlike a 
lot ol games recently, Impossa 
boll doesn't force you to read a 
SO page manual before you con 
get started). 

As you cross the starting line 
you move from fight to left 
across the screen and the 
chequered landscape of the 
course scrolls smoothly along to 
reveal each new set of 
obstacles. 



Poles apart 

On the first course this consists 
of spike-topped poles which jut 
up from the ground or hang 
from the celling, and plasma 
bolts (which took like animated 
Ringos). The cylinders that hove 
lo be 'squashed' are column-like 
structures projecting from the 
floor and celling, and 
squashing' them simply Involves 
bouncing onto them from above 
or below, forcing them to retroct 
into the surface. On later courses 
though, there are all sorts of 
deadly traps [most of which are 
moving and require expert 
judgement and planning to get 
through). 

Surprisingly for a game where 
you're controlling a moving 
object and racing against the 
clock, ImpossabaH doesn't 
require dazzling arcade-trained 
reflexes. Despite the lime limit 
there are places where youVe 
better oft taking things slowly 
and thinking your way through 
an obstacle rather than Just 
barging through as last as you 
con. But when the clock's ticking 
away and you need to hurtle 
down the home straight to the 
finishing line, control of the ball 
Is very simple, and ihe way in 
which the pace of the game 
can vary makes it that much 
more addictive. 

One of the really nice 
features of the game is that It 
presents you with each course 
and then just lels you gel on 
with If. There isn't a single, fixed 
method of solving each 
obstacle and there's enough 
flexibility In the game to allow 
each player to develop his or 
her own style ol playing. The 
only suggestion I can make that 




might Improve the playabHIty of 
the gome is that after you've 
completed a course it might 
have been a good idea lo give 
you a password that allows you 
to enter the next level whenever 
you want. As il is, you've gol to 
go through all the course in a 
fixed order and even when 
you've got the first level sorted 
out you've still got to go through 
it each time in order lo get onto 
the loler ones. 

Flicker free 

The graphics and animation are 
about as good as I've seen on 
the Spectrum. All the objects ore 
large and finely drawn, yet the 
animation Is perfectly smooth. 
There's not the slightest flicker 
despite the fact that the whole 
screen display has to swing 
backwards and forwards very 
quickly in order to create the 
impression of bouncing move- 
ment. The chequered pattern on 



the landscape helps with the 3D 
perspective and also helps 
when it comes to judging 
distances and heights of jumps 
past obstacles, and. as the ball 
bounces along its shadow 
follows along, shrinking or 
growing as the height ol the 
jumps varies 

There have been similar 
gomes released recently 
(Revolution and Action retlex). 
but Impossaball beats them all 
in terms of graphics and 
playability, and it makes a nice 
change from shoot 'em ups too 
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A budget BMX racing 
game that's fun from 
start to finish 



BMX Simulator 

Codemasters 

£1.99 



hile BMX racing may not have 
(he same status or glamour as 
molor cycle or grand prix racing, 
when It comes to computer 
simulations BMX comes Into its 
own. Formula one racing 
simulations are often a bit of a 
let down, your speedometer may 
be saying 240 mph but lhe race 
acllon doesn't re Ned 11 but with 
BMX racing, a simulation can 

K3t closer to lhe real thing and 
e Intricacy and skill involved 
required to negotiate the course 
make it ideal lor those who want 
to use their joystick for more than 
mindless zapping. 

BMX Simulator is an excellent 
game that is surely destined to 
become a budget hit. There are 
seven d liferent courses, seen 
Irom an overhead view and 
these otfer a multitude of 
daunting features becoming 
harder with each successive 
track. To qualify for the next 
track you must complete the 
course within a given time limit 
— Ihis is (airly generous for the 
first course but becomes more 
stringent with track two. 

There are options for one or 
two player games. When 
playing the computer rider it's 
gratifying to find that he's very 
fallible and wipes out fairly 
often, though he does have the 
advantage in that whenever you 
collide with him you are always 
the one to go flying. Crashing Is 
illustrated by a nice animated 




SIMULATOR 




sequence where your rider and 
bike pari company in 
spectacular fashion. Restarting 
the race can be a problem with 
a delicate touch needed to 
steer yourself clear of the object 
you've run into, otherwise you 
crash again , . , and again . . . 
The two player game brings 
out the lull potentlai of the 

simulation and most importantly 
there are options to ploy with 
two )oys1icks (Kempston Sinclair) 
this was a wise decision as 
anyone praying the keyboard 
option would be at a real 
disadvantage Two options have 




been built in to pep up the 
after-race debate on who cut up 
who on the tinal bend: there Is 
ar\ action replay lunclion which 
will playback the race, or. if you 
are really info detailed analysis, 
you con also watch the whole 
race again in slow motion. I'm 
not sure how often these would 
be used after the novelty has 
worn off but they are clever 
additions nonetheless- 
Above all. BMX Simulator Is 
very realistic and the bike reacts 
to the terrain exactly as it would 
on a real track — the ramps, 
turns, bumps and water splashes 
are not Jusf there for decoration, 
ihey can be used for your 
advanlaga 

BMX Simulation will appeal to 
all those who like race games 
even If the Idea of BMX racing 
seems a bit tame. Everything 
about the game's presentation is 
highly professional from the 
graphics to course design — 
another game to add lo 
Codemasters' Increasingly 
impressive track record. 




GNSTIill 

HIT: 




David Nowotnik tests a 
new 3D graphics 
package far the QL 



Viewpoint 
Rubicon Computer 



9.95 



■ I you have ever been 
lascinated by the ability of 
computers to display three 
dimensional images, then an 
excellent new software product 
tor the QL will permit you to try 
out Ihe concepts (or yourself. 
Viewpoint' is a machine code 
prog f am which allows you to 
construct 3D wire objects, then 
display the object in two 
dimensions (the monilor screen). 
Objects can be viewed from 
different viewpoints, and you 
can zoom in and zoom out, 
change the perspective, achieve 
some hidden line removal, and 
save and load ob|ea data to 
and from mlcrodrlve or disc 

A printer dump of the screen 
display Is also passible, and 
Fig. 1 shows ihe screen dump on 
an Epson printer of jusl one of 
the example objects supplied 
with Viewpoint. 

The product comprises a 
single microdrive cartridge and 
a 20 page 5" x 3" manual. It Is 
demonstration of the simplicity 
of use of Viewpoint that this 
small manual more than 
adequately covers the operation 
of Ihe program. The program is 
menu-driven, with options 
appearing in the menu window 
at the bose of the screen. Five 
main menus are available, 
obtained by pressing one of the 
function keys. 

While the program itself is 
easy lo use, 3D graphics. In 
concept are ralher tricky. Here 
Ihere are new buz* words lo 
understand; world coordinates, 
spherical polar coordinates, 
cartesian axes, vectors, angles O 
and O. Built in to Viewpoint Is an 
option to have some of these 
terms displayed graphically This 
con be done at any time, even 
while you are constructing an 
object. Pressing T3" and 'c* 
displays a simple cube in three 
dimensions, while 'F3' and a' 
displays Ihe axes ol a spherical 
polar coordinate system. Within 
these training options, you can 
play around with vector R. and 
angles O and O. Once you hove 
gained a feel tor these, you can 
return lo constructing your own 
obieCl, 



Objects can be built up by 
drawing lines between two 
points, A number of 2D [circle, 
box, polygon) or 3D (sphere] 
shapes are drawn automatically 
at the cursor position, wilh sizes 
specified by the user. Several 
drawing aids are included, such 
as the addition of axes and or a 
calibrated grid Two verlices 
(coordinates) previously defined 
can be joined by a simple join 
command. The mirror image of 
on object can be produced, 
with the user defining the plane 
of the 'mirror'. And, text can be 
added; this text remains fixed on 
Ihe screen display, and does not 
move if the viewing position of 
the object is changed. 

Mirror Images 

Pressing F2' brings a search 
facility into play, in which the 
computer seeks the nearest 
defined verlex from Ihe current 
cursor position. The search area 
is only a 9x9 grid of the world 
coordinates, which, in effect, 
means that the cursor has to be 
virtually on the vertex polnl for it 
to be found A bug in the review 
copy meonl that the program 
crashed If a search was 
requested when no vertices had 
yet been deiined; this bug the 



screen. With large objects, this 
can be quite time consuming in 
particular, multi-colour displays 
are re-drawn quite stowly 
compared to monochromic 
objects Therefore, to save time, 
Viewpoint allows the user to 
temporarily turn off the multi- 
colour facility. The resultant red- 
on-black display can be 
redrawn much faster. 

For the more experienced 
user, Viewpoint has a number of 
help facilities to aid object 
construction, such as listing 
(screen andor primer] all stored 
verlices or surfaces of the object 
under construction. 

For o printer screen dump. 
Viewpoint has the relevant 
control codes built in lor Epson 
and Seikosha printers, 

If you do nol have a printer 
compatible with either ot these 
printers, then the codes relevant 
to your printer can be entered 
as a set of A blocks. Unfortu- 
nately, there is no way of saving 
these codes, so if you do have 
to enter special codes, you must 
do so every time you use 
Viewpoint. During review, I had a 
tew problems wilh achieving a 
printer dump on my Epson RXflO. 
Thls turned oui to be related lo 
my printer's dip switch positions 
So my Epson turned out to be 



iJEuf '.tim 







RUBICON 



Scroortdump ol a (ot aircraft example from Viewpoint 



suppliers promise to remove in 
all fulure copies Each line or 
shape can appear in any user 
defined colour on Viewpoints 
black background. Switching 
between QLs 4 and 8 colour 
modes can be accomplished 
within the program, diagrams 
being re-drawn to the same 
scale as soon as the mode has 
been changed. 

tn moving the view position 
relative to the object, the object 
has lo be re-drawn on the 



(according to Viewpoint) non- 
Epson compatible! It was a 
simple matter to cure ihe fault 
(changing one switch posilion], 
but worth noting if you are using 
Viewpoint and experience a 
similar problem 

Overall. Viewpoint is an 
impressive package, and, at a 
RRP of £19 95, provides excel leni 
value for money. 
Rubicon Computer Systems, 11 
Bannerdale Road, Sheffield 
57 2DJ. 
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THE VALUE 

OF 

Pete Cooke, author of 
Tau Ceti and Academy, 
lets us in on some ol his 
machine code secrets. 




Listing 1 



1 REM lookup t*t»l* far- tcrpw JOflrt'^i",. . 
tO LET lookup - 63024] REH iFEOO in he« 
20 FDR n»0 TO 191 1 REtt Nu*bBi' a1 icnirn Ll 
30 LET ft-INT (n/64It REM i/lvui o* *emi»n 
40 LET b*n-M**l 6En lln» within j block 
SO LET c-IHT (b/Q)i REH th*rjct«r clockii 
fcO LET d**b-e*ci REM hm Hi thin cli#P'*ctvr 
70 LET *dtfrp**-16^e4 + 204B*#.^2.<.*2S6*0 
BO POKE < ]aakuP*2*n},Addra*«-23b*lNT l«dd 
90 POKE llookup*2*n+l>, INT C*ddr««»/Z56J 
95 POKE «ddrB»«*235l REH *httw* t«bl« biflHQ 

100 REM Pok# |n the byt*« in 1 DM hiqh ord*r 

110 NEXT n 

170 STOP 

130 SAVE ~yt*bl«"C0D£ lcoVu|»,~94 



. Ch*ci, CLEAR xmmkk before ruonirvq 
n*9 on SpactruM 

block 

qwttrtttd.^tdtlat* later* 





Z 

I 

< 



O 

DC 

5 



O 

UJ 

a 

00 



I^ne ol the mosi effective 
techniques in machine code is 
the lookup table In Basic lookup 
labfes correspond roughly with 
single-dimension arrays holding 
tables of data, for example:— 
10 DIM A (20) 
20 FOR N=1 TO 20 
30 READ ATN) 
40 NEXT 

50 DATA < whatever you want > 
In machine code lookups are 
much more common as ihey 
give a way of evaluating 
complex functions without 
writing masses ol complex code. 
Two good examples of the use of 
lookup tables that spring to 
mind are SIN lables and SCREEN 
ADDRESSES 



95 POKE ADDRESS, 255 
fills the first byte ol each line of 
the screen as the program 
calculates lis address, 

When the program has 
finished type GOTO 130 fo save 
the table 

I normally store a fable like 
Ihis as high in memory as 
possible bul if your assembler is 
stored al a high address then 
change ihe value lookup to 
somewhere safe below it fif's best 
lo use o multiple of 256 for 
reasons explained later). 



Hovtng got Ihis fabfe into 
memory screen addressing now 
becomes much easier To gel a 
screen byte address we only 
need a short segment of code 
like the one in (Listing 2). 

In lact we can do even betfer 
than this by ensuring the lable 
starts at a mulliple of 256 bytes, 
In that case ihe tow byte ol the 
table's address is always 
(Listing 3). 

Although Ihis looks as long as 
the first version Ihere are several 
improvement, Fust the D£ 
register pair is not used, Second 
mosi of Ihe instructions are 
single byte inslrucfJons which 
operate much faster ond take 
up less space on a ZSO 

Finally here are 2 simple 
examples using Ihe Yfable 
lookup, the first is a fancy clear 
screen (this won'i touch the 
attributes) (Listing 4) and the 
second is a rouline lo pixel 
scroll a window upwards (Listing S). 

The beauty oi lookup lables 
for screen addresses is that, wilh 
the (able in memory, graphics 
routines become much more 
si ra i g hi forward and dozens of 
routines In a long program can 
use the same table, 



Screen Addresses 

One of Ihe biggesl hurdles to 
graphics programming on Ihe 
Spectrum is the awful la you 1 at 
the display lile. Anyone 
watching a SCREENS loading will 
hove seen lhal Ihe display lines 
are stored in a non-sequeniiol 
lash ion and a great deal of time 
and etiort is needed to write a 
fast and efficient routine to work 
out ihe screen address of any 
line 

A much simpler way is to 
generate a lookup of screen 
addresses in memory. I normally 
use a shorl 6AS1C program to do 
this. (Listing 1). 

As an addilionai check that 
(he program is working the 
line;— 



Listing 2 



10 




ORG 


ttCOOO 




20 




ENT 


ttcooo 




30 


YTABLE 


eolj 


frFEOO 


; Whatever lookup is 


37 


; 








40 


4 








50 


:6et Dvte Addles^ 




60 


;Entr*v 


fe^Line 




70 


- 
■ 


C=Lo 


1 "mn 




80 


;E*it 


HL= Address 




90 


• 








].H, 


GETADD 


LD 


L . 1 




no 




LO 


H,0 




120 




ADD 


HL.HL 


^2 bytes in each table 


130 




LD 


DE. YTABLE |B«se o-f the table 


140 




ADD 


HL.DE 


;Froo> offset into table 


150 




LD 


A, (HL) 


;Rick up low byte 


160 




ADD 


A.C ;Add on column o-ffset 


170 




LD 


E, A ; Into low byte o-f DE 


180 




INC 


HL ;Point HL to hicih byte 


190 




LD 


D, <HL> 


;Pick it up 


200 




EX 


DE,HL 


: Transfer to HL 


210 




RET 


; Done 




220 


• 









value 
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[ Listing 3 ] 








OMi «C'-'" 






. 


ENT *C*XX< 






SQ 


■ > i ■ • :wl ,!»., . 1 . , , 








lfr»i hfln rtUUr«»» >J«pro»«J «ftn*t-ll AfrLt 4*> 


♦**** 


btntn**" rJ 


tits 


iCnlr, KlIW 






j.j 


■ C*Colu»i 






•0 


ifcaU A**Jdrvti 






■*u 


4 






1 10 


ItflfttHJ LP L.H il>'Utr»*n L lew 

filft I. |3 bvtp» Pirt' v(Ljh mwrri 








LP ft, *T*l.(.C/»KK l 






1 M 


ifni» 1* irw hiRh bvtn s< t*» *tj*'i *tfUr*»» o 


r V* 


t <*!>■* 


144 


AK A«i> l*«4d ■Wf r «rry !<«■ tno |hnl 






lii 


L0 M,,ft tlon, tJblV OHUt in ML 






IM 


LD a, imLi jl ici Ul> |<M liyU 






1 H 


ADD ft,C tMcJtl o*i et*i+*«n ptibBL 






lOu 


I"C L |No«* Only 1. nvwfa l«K 






Mt 


LP M, <MLI it It) It W 








LB L.A iFiit l(H> Into L *o HL-#JtJi •*» 








B5I tban* 








8 

















L Listing 4 ] 










-• 




LNl 


Ul >H>' 




rww 


E0U 


•rL'H- :W*i*t.*vt-r- Iwjiup i«* 


•0 


« 






so 


tgHlTi 


c t. 




Mi 


: 






7U 


lUtinq 


ul fAL>D phi ■» tWICV lIl'iii bcmn 


ai.i 


j (At Lt'ltiulOV i)i)t tbuChOtll 


•to 


I 






llrij 


FftNO 


LP 


K l*>3 iMa at «c«'f**n I in** 


11'"' 




i i> 


CO 


12U 


i 






i to 


F _LGDf 


PUSH 


DC iSavo the counter 


131 




DEC 


& ;A* IJjNi only loop-, to I 1 


140 




CALL 


OETADP ;HL * addretb of J irm 


1*0 




LD 


DCJl }0no Itr-vi. than no O* L v 1** / 1 ■ Of 


trm 


133 byt 


db. cm M£fl I inu 


I9l> 




L0 


E.L 


2O0 




LU 


D.H iLtt*>y HL nUa DE 


riu 




IMC 


Dt IDE ib d»*tiniti<K> fur LD1R 


220 




LD 


■ ML),'| (Clew tlio i?tlao«t bytt- 


r'o 




UUJFi 


(And capv into tho ulh»f 32 


; .i, 




| HI 


K (Cot 1 IhO counter uacl 






l-W-'il 1 


ifli fchorl tluLnv, 


?7C' 




DJN2 


1 1 OOP jLoc* untd <taMM 


:eo 




KE T 




29U 


: 






300 


BET WO 


LU 


L.U 


"!-> 




£LA 


L 


320 




LD 


A,¥TfiBLE/ilL»U 






ADC 


A»0 


10 




LD 


H.A 


180 




to 


ft. (HL> 


'■if' ■ 




ADO 


A,C 


- 




IMC. 


L 


MO 




LD 


H, <HLi 


3?0 




LD 


L.A 


40ti 




hET 




Mn 


t 







Listing 5 



l0 


Ul\lr ftCOOu 


~ll 


tfiii MOOO 


30 YTflSLE 


ELHJ «FE00 tMh«t»v»r 


■11, ; 




30 lThp»».t 


J Htm for« 4 


60 jmhtii t 


test for* the 


70 irwtlnt. 


BO t 




90 


LD DC , W02UB 


100 


LD DE,«lO10 


110 


CALL fUSCft 


120 


RET 


130 i 




1*0 tPtHttl 


Sciull j window 


ISO iuPM«rdt. . . . 


IM ; 




170 tEntrv 


D ■ y»tjrt 


IM : 


C - >!*t*rt 


190 t 


D m Depth 


200 ( 


E - Width 


10 ; 




»Z0 tAl 1 f"«r**«rl<rr-* in 


I Ch*r JC t lt ft)( 1 K 1 Lin* 



1 DO* Op i * 



230 
2&0 
270 

200 

290 
300 
310 
320 

;so 

3*0 
3SO 

■ rc 

*tO*"» 

tio 

4J0 

4 "".ii 

«40 

"ISO 
J 60 
170 
400 

soo 

310 
320 
330 
340 
^,SO 
360 
370 
380 
390 
bOO 
->!'.' 
b20 
h3u 
dflO 
43U 
ftb<> 
670 
-jfio 
6VO 
700 
7 tft 
72'J 
' -.i.i 

4i i 

>3<.> 

. J . 

',JI I 

RlO 
B2< > 
03o 
840 
B30 
WO 
870 
OHO 
D90 
'-, |0 
9IO 

v;.m 
940 
9SO 
960 
970 



i .ill corrupt 

; [>E HL-Icrvcd 



fIXSCK E(J0 * 

LD A.B 

FCT NC 

ADD A.O 

Cf 24 

RE1 NC und *Corl H too t>n» 



i fust otjrt v 
I lor OottDin of iCScn 
*hd abort li too biq 
t*)«a tw*t 6#«^ o> utniJOH 



LD A.C 

CI* 32 i 

M£T NC i 

ADD A . t 

CP 72 s 

!! 
I All tlltf tfOOvP t 
lOO CUt OUt in ^ 

jpt'JTlram t»ftiir» v 
[that thtt nmdOH 
in *l**i>vn ll.""l 



isiitslarly t#*t : tuit 

icretfi lb 32 Chjrs Hidr 
»bqi-t it tews bio 
sand ehnc* n«ihl hand 
i'd^v of winiifiif 

«t» iroulrt 

f innMd 
iiu im Wl'C 



LD 

LD 

ADD 

ADD 

ADD 

ADD 



L.O ifich up th» y start 

H,0 ] into HL 

ML. ML Itlna* it bv B to 

ML.HL i cenvtrt to a pm*l do* 

HL.HL I 



hu.hl tarid doublp tMi to 
l indax into the vt^bl** 

EX DE.HL ilHitcn to DE H no ADD 

LD J * . * TABLE 

ADD IX.BE j Point IX to Iho 

:nqht Pine* in tha vtablK 

EX DE.HL tout DE bad 

t 

LD A, ll mow convert iruiictnF' 

ADD A. A i depth into nuatii'i 

ADD A. A io* Pi»«l Unn 

ADD A. A 

DEC A iwt novo ana loim than this 

LD D,A |Put thi* cpuntuc irttO B 



I*. ML 



:Now B 



NO o* pi::#1 

1 in** to *ti¥» 
C ■ Jt *tart pq« of 

tho window 
E ■ Width m tltt* 

window 
IX Point* to th* 

position in tim 

Vtablif 



i tho loop bulOM novel oach pu#1 lint* up 
PIX5CJ PU9M bC I*»vt? tn»*u r-m^.tcrv 
DE tit* they *r« coci'uPted 



i thi* 



I 
P1XSC2 



970 
I 000 
1010 
1030 
1030 
10*0 
1030 
1060 
1070 

1080 

1090 
i lOO 
1 I 10 
1 120 
U30 
1 140 

iiao 



i IBM 
loop 
LD 
LD 
ADD 
LD 
LD 
LD 
A t>D 
LD 
LO 

i. ri] 

DJNf 

INC 
IHC 
POA 
POP 
DJNZ 



LO 
ADD 
LO 
LD 
LD 
PIXGC3 LD 
INC 
DJNI 

I.LT 



bv 



R. t j^ot width into h for innor loop 
A>E iqet byt# position 
ft, ftX) ;of *tar*t at thi* 
E,A )Pi;;ol 1 1 no ta 

n.itii'll IDE r»g pn|<' 

fi.t j biid livtn iddmti 

A, MJC-2J to* *t»rt of line aolaw 

L,A nntn HL rftgistur 

H. t (X»3i tpalr 

tCOPy (HL.1 to (DL) 

F'lXbTZ I for width at window 

IX IHtDP polntitr to 

IX i no:; t 1 ina 

DE 

BC ireatoi'o both r*^'* 

PIX&Ct ib*cb to »ovb next lino 

A,C i this 1* byt* Add*-*** □! 
A, (IX) tbottott i of t hand cornor 

L,A | of th« MlndOM 

H, lll+l) t into HL 

&,E 1 width to » again 

(HLi t « Mill bottom I in# 

L i with :tro'i 

PIX8I 

I t in i shud , , , . 



o 

z 

S 
< 

o 
o 



o 

Ui 

a. 

47) 
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Mark Fendrick previews 
America's largest 
Sinclair show. 

firstly I wont to answer those ol 
you who have written 1o ask why 
this column has nol been 
appearing every month. This was 
not because Bryan had asked 
for less columns, bul because of 
the situation concerning the 
Sinclair market here in the 
United States. In short, since 
Sinclair has left our part of the 
market, and Amstrad has no 
Interest m promoimg Sinclair 
technology m North America, 
nothing much has happened 
The number of Sinclair dealers 
has remained about the same 
— or even hod Its numbers 
reduced New sales of Sinclair 
computers — mostly the QL — 
continue to be to current 
T i me x .Sine lair owners who have 
decided to upgrade from their 
T/S2068. 

There are sHit a hand full of 
new products being developed, 
but not in sufficient numbers to 
appeal to new home computer 
buyers, and tack of IBM 
compatibility turns most 
potential customers oil The 
microdnves which were Sir 
CUve's personal favorite have 
proven unreliable and many 
computers which test out fine by 
Ihe dealer arrive at Ihe mail 
order customer In an 
unworkable condition. 

But be lore you all start 
thinking thai I have given up on 
the Sinclair computers, let me 
assure you thai nothing is further 
from the truth. More thon three 
years ago I promised thai North 
American Sinclair compulensls 
witl always be abfe to find 
support here, and father than 
dwelling on what is not. we shall 
seek out all the new happenings 
and report on Ihern here in ZX 
Computing Monthly 

Last year one evenl proved 
more ol a shol in the arm than 
any other happening. Thai evenl 



was the Urst annual Midwest 
Time* Sinclair Computer Fest 
hed In Cincinnati, Ohio- 
Vendors who attended this 
evenl all came away from 
Cincinnati with the feeling that 
there still is a great deal of 
interest amongst Ihe Sinclair 
computer owners In keeping 
their units viable A few new 
products made iheir 
appearance at ihls show, and a 
number ol extremely well 
attended lectures rounded out 
ihe weekend's schedule. All 
predictions of the long awaited 
demise of Ihe Sinclair computer 
in Ihe Slates were once again 
put to rest. 

Mid West Fest 

White other shows were planned 
across the country, none ever 
got off the drawing board, but 
the Second Annual Midwest 
Time* Sinclair Computer Fest has 
been announced. 

Frank Davis, one of Ihe 
organizers of last year's 
smashing success has informed 
me lhai Ihis yeor's gathering wilt 
be even bigger and otler more 
1o the dealers and end users 
than the first fest. 

The site for the 19B7 affair wilt 
be the Holiday Inn North in 
Indianapolis, Indiana. This 
location has many improvements 
over last itme. Since many 
a Men dees came by way ol air 
(more than had ever been 
expected] the long drive from 
the airport cost many more for 
the taxi ride than the airfare. The 
Holiday Inn is not only much 
closer to ihe airport, but the 
hotel supplies a shuttle services 
Irom the airport, 
square feel of show space 
dedicated to the show as 
opposed 1o Ihe 2400 which was 
token up in Cincinnati. There will 
be tables available for vendors 
and users groups so that ail 
possible aspects of the Sinclair 
computing community will once 
again be represented. 

Because the lectures and 



discussions proved so very 

Kopuiar last year, two rooms 
ave been reserved for this 
purpose The plans call for the 
discussions which proved 
popular to be repeated at 
various times throughout Ihe 
course of the weekend. (Once 
ogoln I hove been asked to 
lead one or two of these 
discussions, I hope to have the 
chance to meet many ot you ol 
that time) 

One of the more popular 
events which could hove used 
more lime last year was a swop 
meet in which participants 
could swap any form of 
software 'hardware which they 
wanted As lasl year, 
arrangements have been made 
to assure that there will be no 
Illegal copying of copyright 
software Those coming to 
Indianapolis should be 
prepared to bring those Items 
which hove been gathering 
dust, and possibly may be 
turned Into something you could 
use This may be the opportunity 
you have been waiting for to 
obtain that product you never 
purchased before it was taken 
off the market. 

The date for Ihls once a year 
event Is the weekend of May 2nd 
and 3rd. 

For more information 
concerning the show itself, 
including rates lor tables tor 
dealers, absentee and user 
groups, contact show organizer 
Frank Davis; $13 East Main Street; 
Peru Indiana 46970 Please 
Include a SASE to help defray 
the costs of posiage I hope 1o 
see all of you there in 
Indianapolis. 

I have a number of new 
software packages which have 
arrived recently which I will 
report on in Ihe next few 
columns. Among the programs 
are music composition for the MS 
2068. a number of new 
telecommunications products for 
the entire product line, and a 
step in the direction of desktop 
publishing on the QL I have 
been informed that there are a 
few products which will be 
released In the next few months, 
and os soon as I receive my 
review copies I will give you my 
impressions. 

For Ihose ol you who want to 
let me know aboul new products 
thai you have heard ol. or new 
applications that you have 
discovered, let me remind you 
how to get In touch with me By 
mall l can be reached at: 
Mark l. Fendrick 
Post Office Box 2392 
Secaucus. NJ 07094-0992 
USA 

Electronically I can be tound 
on THE SOURCE (BCA632), 
CompuServe (76417,3264): DELPHI 
(MARKFENDRICK); by name on 
MCI MAIL or via telex (via WUI) 
6502163495 [Products for review 
may be sent to the above 
address as well — hint). 
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U.S. Gold's latest 
compilation Is an 
Ultimate 1 * Greatest Hits 
collection. 



old/Ultima 



This is the second of the two 
compilations of Ultimate gomes 
released by US Gold, and by far 
the beiier of the two. Ultimate 
almost smglehandedly 
pioneered ihe arcade adventure 
hybrid which has now become 
so widespread, and the four 
titles on this compilation read 
like a history of the genre. 

Side one ol the tape kicks off 
with Alic Aiac, the first real 
arcadeadventure, and the 

SebtvWuN 



lCc 



game which Introduced lhal 
mylhlcal hero. The Sabremon, to 
the gamespiaying public 

You have to search the five 
floors of a castle in search ol fhe 
Golden Key. Along the way you 
have to map the layout of each 
floor and find ihe objects that 
you'll need to overcome various 
creatures (such as the 
Frankenstein monster). Alic Aloe 
was also one of the lirst gomes 
to attempt some sort of 30 
graphics by giving an overhead 
plan view of The rooms and 
objects This gome, like all Ihe 
others on this compilation, gove 
birth to a great horde of 
imitations, games which were 
graphically simitar but which 
often lacked the addictiveness 
of the originals. Because of this. 
Atic Atoc may well seem like a 
familiar style of budgei gome to 
people who didn't catch it the 
first time around, but you 
shouldn't underestimate its 
addictiveness even if the format 



oooooo 



1/. 



« 



e 



>4EZ 



of the game now seems a little 
dated. 

Next on side one is Sabre 
Wull. Each time Ultimate 
produced a good game this 
was often followed by 
disappointment if their next 
game wasn't a huge 
improvement on its predecessor, 
and this was the case when 
Sabre Wult followed Atic Atac 
Both games were very similar 
except that the rooms in Atic 
Atac were replaced by a maze- 



However, gomes which look a lot 
like Sabre Wulf are still being 
produced, which gives you on 
indication of how good it was at 
Ihe lime. 

Underwurlde 

Flipping over the tape you first 
load up Underwurlde. Now this 
really was an influential game: 
Nodes of Yesod, Starquake and 
Tremor are all among the hordes 
ol gomes that hove a more Ihon 
passing resemblance to 
Underwurlde. Faced with fhe 
task of finding your way out of 
fhe underworld, you have fo find 
the weapons and magical gems 
which are scattered oround the 
caverns and which you'll need if 
you're to guide the Sabremon 
past the monsters that stand m 
your way. For Ihe first time 
Ullimote began to mlroduce 
series of obstacles that needed 
to be manoeuvred past (floating 
gas bubbles and swinging 
ropes), and gave ihe Sabremon 
the ability to lump so that the 
game involved more than just 
shooling monsters and 
collecting obiecis Now you had 
to slop and mink about where 
you were going and how fo get 
there, and this added an extra 
element of difficulty to the game 
that helped moke it even more 
addictive 



At lh<s point you'd expect the 
fourth and final gome lo be 
Knight lore, which was the next 
gome that Ultimate produced as 
welt as being the fourth in the 
Sabre Man sequence (and my 
personal otS-lime lavounte). 
Unforiunoiely Knight Lore has 
already been included on 
another compilation, so this one 
lumps forward to Alien 8, the 
game which came directly otter 
Knight Lore 

Alien 8 is the robot which you 
control in an otlempt to save a 
space ship from plunging mlo a 
siar Aboard the croti are ihe 
records and last survivors or a 
dying planet who put 
themselves into cryogenic 
suspension while their ship 
sought out a new home world. 
But of course completing your 
lask involves getimg past the 
strange creatures which 
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putate the ship, 
ur way through I,. 
ips which occupy the 
tyogenic chambers 
By the time they produced 
Alien 8, Uitimate's reputation was 
at its height, With its two most 
recent games they had 
perfected a style of 30 graphics 
that were revolutionary, and 
which has more or less become 
adopted as ihe 'standard" way 
Of presenting 3D graphics: 
Movie, Batman, Sweevos World. 
Nexus, Prodigy and many other 
_ ames are simply variations on 
te formal Ihol Ultimate 
loneered, and Alien 8 has still 
to be bettered in its combination 
of problem solving, difficult 
obstacles, and delated 

trophic* 

Sadly, Ultimate never really 
progressed Irom this point and 
while they've produced some 
good gomes since Ihey've been 
unable to get back lo the peak 
that they reached with the 
lames on this collection, 
ecause these games were so 
influential, people who have 
only gotten into computing In 
the lost couple of years are 
likely to be more familiar with 
fhe large number of games that 
have copied Ultimafes originals, 
but these gomes are still among 
the best of their various lypes, so 
this compilation is worth getting 
if you're at all interested in 
arcade'ddven lures 
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DEBUGGING ARTIST II 



Flummoxed by the 
bugs In Artist II? Carol 
Brooksbank rides to the 
rescue. 



fc^ou may have seen In the 
review of Softechnics" Artist II" In 
the February ZXQ lhaf I 
mentioned that there are a 
number ol bugs in the program. 
Certainly, if you have a copy, 
you will have met some of them 

This Is such a good graphics 
program without the bugs lhat i 
decided lo see how many I 
could remove, and now have my 
copy in good working order. As 
most of the changes ore quite 
small, I am sure you would like 
to clean your copies up too so 
here Is how II Is done. 

First, a tew bugs that I have 
lefl alone because their effects 
are easily corrected or avoided. 
After using the 'Up' mode to work 
on the pari of the screen 
normally hidden by the Icon 
menu, you will sometimes find 
that a couple of lines trom the 
bottom of the screen are 
transferred lo the top when you 
return fo the "Down" mode This Is 
easily corrected by using the 
Window option to scroll the 
whole screen. When using Ihe 
Enlarge" mode fo work in detail 
on small seclions of the screen, 
the program may crash If you 
run the cursor oft the right hand 
edge of the enlarged window. 
Avoid running the cursor olf the 
edge When you need to work af 
the right hand side ol the 
enlarged area, move the 
window over a bit so that the 
area comes to the centre of the 
window. It you are on the right 
hand edge of your piclure, move 
the cursor slowly so that you can 
control II, and keep it inside the 
window. 

I mentioned the save/load 
bug in Ihe type font design 
option In the review. The "Save" 
option saves the wrong block of 
code and Load' crashes the 
program. Follow this procedure 
to save/ load successfully 

Select the save/ load option, 
and give the file name when 
prompted, Use the BREAK key to 
return to BASIC (Do not start the 
tape if saving). Enter as a direct 
command. 

LIT B=number 

number =62268 for font 3 
61500 for tonf 4 
63036 for tont 5 

Enter GOTO 



BA62 


E5 


PUSH HL 


BA63 


C5 


PUSH BC 


BA64 


F5 


PUSH AF 


BA65 


CD7BBA CHKBUS CALL BUSY 


BA68 


20BF 


JR NZ, CHKBUS 


6A6A 


Fl 


POP AF 


BA6B 


01BFFF 


LD BC, FFBF 


BA6E 


ED79 


OUT (C),A 


BA70 


OEBB 


LD C,BB 


BA72 


ED79 


OUT (C),A 


BA74 


OEBF 


LD C,BF 


BA76 


ED79 


OUT (C),A 


BA7S 


CI 


POP BC 


BA79 


El 


POP HL 


BA7A 


C9 


RET 


BA7B 


01BFFF BUSY LD BC,FFBF 


BA7E 


ED7B 


IN A, (C) 


BABO 


E6C0 


AND CO 


BAB2 


C9 


RET 



Routine to allow um of th« Kvmptton f Iniortaeo 



72 to load from microdrive/dlsc 
74 to load from tape 
82 to save to microdriveldisc 
84 to save to tape 

Proceed us usual to save/load. 

The most serious bugs are In 
the printing operations, in both 
the main program and the 
Pagemaker. The toll owing 
changes should be made 
before saving a back-up 
customised copy. 



Kempstort E 

The last command on LINE 97 ol 
the main program BASIC Is 
COPY : REM CHRS NOT PI 

My interface Is not Initialised 
by this. I am not sure whether 
this is a quirk of my particular 
Interface, or whether It is always 
the case lhaf NOT PI Is not 
recognised. If your interface Is 
not Initialised after responding 
r to 'KEMPTON PRINT?; then 
change ihe last command on 
LINE 97 to COPY : REM CHRS 

Enabling the 
screen dumps 

The shaded screen dumps work, 
but the ordinary large and small 
ones do not if you are using 
Epson or compatible printers. Far 
the technically minded, this Is 
because there is a mistake m 
the Epson bit- image graphic 
codes. The program makes use 
of the ESC * control code, which 
allows the bit Image mode fo be 



selected by a number which 
follows '*"- This number can be 
f>4 or 6. or 5 on some of the 
latest models The program uses 
7. A call to Epson confirmed by 
suspicion that there is no such 
mode, so the fault can be 
corrected by POKElng a valid 
number into the locations 
concerned. You can experiment 
to see the effect of the various 
numbers, but I found 1 the most 
satisfactory. The only problem is 
that the large screen dump 
does not quite tit on the page — 
about two character squares are 
cut oft the right hand edge - 
but none of the other modes 
produces a large dump which 
comes anywhere near to fitting 
the page. 

These are the POKES you 
need: 

POKE 65180,1 [Small screen 

dump) 

POKE 65186,1 [Large screen 

dumpj 

You could try juggling with 
Ihe values of Ihe two pairs of bit- 
image data. I could not find a 
more satisfactory combination 
than ihose in the program, but if 
you have more patience than I. 
the locations and present values 
are 

65181 (0] (Small dump) 

65182 [2] 

65187 (0) (Large dump) 

65188 (4) 

The main program can now 
be saved. As I have no Opus 
disc unit, I changed line 96 to 
make the program auto-run. 
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96 PAPER 7:INK 0:BORDER 0: 
CLS-CLEAR 25631:LOAD 'Vart2" 
CODE 

SAVE "artlstl!" LINE 96:5AVE "OP- 
CODE 26000,39534. 

Pagemaker 

The separate Pagemaker has the 
same bit-image error. It vou have 
a Kempston E interface, ignore 
the instructions In Ihe handbook 
tor making a customised copy, 
and proceed as follows, 

Load Ihe Pagemaker from the 
tope As soon as the instructions 
tor customising appear on 
screen, stop the tape and use 
the BREAK key. [Je. before the 
blocks of code ore loaded), 
Change the number of LINE 20 
to LIME 21. Add 

20 COPY:REM CHR$ 

Enter OO TO 20, start Ihe tape, 
and the blocks of code will be 



loaded, When the whole 
program is loaded, use the 
BREAK key to go to BASIC and 
enter POKE 64034,1. 

(You cannot juggle with Ihe 
bit-Image data in this program 
as they are transmitted by 
loading A with a number, 
followed by RST 10H. To change 
the data, you would need to 
replace a one-byte Instruction, 
XOR A, with a two-byte one, The 
data in the main program is 
held in a table ot values which 
are easily changed). 

Vou can now save a back-up 
copy ol the program with: 

SAVE "pagemaker" LINE 20: 
SAVE "fonts" CODE 29696,3072: 
SAVE "scrcode" CODE 
47000,1275: SAVE "scrdump" 
CODE 64000,107: SAVE "wrlte- 
load" CODE 39700,45. 

Your customised Pagemaker will 
work perfectly, except that you 
must remember when making 



The Writer text tile, the maximum 
number of characters per line 
must be 60, not 64 as stated in 
the handbook. A lull Artist II 
screen stili covers 32 characters, 
so you will need to take account 
ot the fact that a screen takes 
slightly more than half ihe width 
of the page. 

If you wish to use fhe Page- 
maker, you will have a copy ot 
The Writer, and those with a 
Kempsfon E interface will also 
have found that this does not 
work. This is because, despite 
the handbook. Ihe code in The 
Writer is for Kempston S. To gel a 
Kempston E going with it, you 
need the bit ot code in figure 1, 
and to load If Into the program 
at 47714, 

I don't normally think It is a 
reviewer's job to debug 
commercial software, but this 
suite is so useful that it Is worth 
the time and effort to get the 
programs working properly 








Spectrum +2 Machine 
Language for the 
Absolute Beginner 
Melbourne House 
£0.95 



This book contains the best 
and clearest explanation of the 
Z80 instructions that I have ever 
come across. In that respect It Is 
an excellent book for the 
beginner, but the author seems 
lo have forgotten that the 
newcomer to machine code 
also needs to be shown how to 
string Ihe Instructions together to 
make the computer actually do 
something. The book Is 
peppered with short routines, but 
most of them simply show lhat if 
you load a couple ot registers 
with numbers and add or 
subtract them, you get the right 
answers. The beginner might be 
forgiven for thinking that you 
could do most of this in half the 
time with a calculator. 

There is an excellent chapter 
on hex, binary and decimal 
arithmetic, and It shows clearly 
how to calculate the conversions 
from one to the other, which is 
lust as well. Most of fhe 
examples are In decimal, there 
Is a decimal loader and no hex 
loader, but the tables of 
opcodes and inductions are in 
hex and there Is no conversion 
table, It seems a certain recipe 
for disaster to expect the 
beginner to calculate conver- 
sions between conventions, 

There Is a splendid chapter 
on Interrupts which makes Ihe 
use of vector addresses 
absolutely dear, but again the 
exompies only show how to add 



1 to a variable on every 
interrupt, and Ihe chapter ends 
by saying that there are other 
things you can achieve with 
Interrupt driven routines, but they 
need some programming 
experience.' 

The author skates briefly over 
keyboard reading and printing 
to the screen, but the chapter 
on sound makes the whole book 
worthwhile. At last we ore given 
roulines which achieve 
something and show the reader 
how to build on the examples to 
make their own routines. This 
chapter, and the sections on 
memory paging, will be useful 
to anyone, even the more 
experienced machine code 
user, who is new to the 126K and 
+ 2, Despite ihe title, I think Joe 
Prilchard is more tamiliar with 
the 128K model, because he 
talks of amplifying the sound via 
the ear/mic sockels which, ot 
course, the +2 does not have, 
and there Is no mention of the 
+2's sound socket. 

It you are new to the 128K or 
+2, then get this book. If you are 
a machine code novice, buy 11 
for its clarity, but get another at 
the same lime with better 
examples. This one lells you all 
about ZSO instructions but 
nothing much about 
programming. 



Carat Braoksbank 
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STREAMS 

AND 

CHANNELS 



W his article contains not one, 
but two new channels which you 
can use on your Spectrum. The 
first Is a channel which enables 
users of Ihe Spectrum 123 (or ihe 
128+2] to be able to use the ZX 
Printer — or some other 
compatible printer such as an 
Alphacom — even in 128K mode. 



II you don't have a Sped rum 126 
then you don't need this new 
channel of course, because you 
can use the ZX Printer anyway. 

The second Is not really a 
new channel at all. but a 
modification to an exiling 
channel, It enables the 
Spectrum to be able lo 
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If you thought that you 
couldn't use the ZX 
Printer with your new 
128 then Ton! Baker can 
prove you wrong. 



communicate freely with a QL 
via the Local Area Network 
available from the ZX Interface 
One Ol course communication 
between these computers via 
the network is already possible, 
and David Nowornlk has recently 
been doing an excellent series 
In ZX Computing on that very 
task. It is not my intention to 
duplicate any ol his material, 
but merely to remove a couple 
of deficiencies in the channel 
Itself. We'll return to this late*, 
meanwhile back to the ZX 
Printer, 



Channel Z 

The program as such begins at 
address B544. It this seems a 
rather arbitrary address to you 
ihen I should explain that the 
mason \\ starts at B544 is that all 
the code follows on trom the slutf 
In last months article (which ran 
trom B000 lo B543) Indeed, some 
of the subroutines developed 
last month will be used in the 
routines given here 

The trick to using the ZX 
Printer on the 128 is to ovoid any 
possibility of erasing or 
corrupting the OLD printer buffer 
(addresses 5B00 to 58FF) - this is 
because the memory in this 
range Is used by Ihe 128 to store 
various paging subroutines, 
system variables, and an 
alternative machine stock tor 
use when accessing the vast 
banks of paged memory. If we 
can arrange thmgs so that we 
can avoid corrupiing this 
memory then Ihe good old ZX 
Printer can still work normally 
You see, all of the ZX Printer 
software in the ROM was written 
before the advent of Ihe 128 and 
is noi compatible with the 
requirements of the new 
machine 

All we really need to do then 
is to create a NEW printer butler 
somewhere in memory, and use 
the new butter instead of the old 
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one. Ihe best possible place for 
this buffer would be as part of 
Ihe channel information block 
lor fhe channel — that would 
mean that the area occupied 
by Ihe new printer bolter would 
be reclaimed whenever you 
closed the channel. 

We shall call this new 
channel "T\ for ZX-Printer. Take a 
look at Figure One — it shows 
the structure ol fhe channel 
Information block for the new 
channel. As you can see. the first 
eleven bytes store completely 
standard information, using Ihe 
standard which was developed 
throughout this series. (IX +05/06) 
contains the constant 1234 h, 
which identifies this as being a 
user-defined channel This 
means that it may be opened or 
closed using some of the 
software listed lasl month, 
(IX+OB), fIX+OC). and (IX+OD) 
also store information in the 
same formal as the "W" channel 
given lost month — this is so thai 
we can exploit more of lasl 
monlh's subroutines. As you shall 
see a collection of new 
Chan nets Is far more 
advantageous lhan a single 
new channel- 
Finally the new printer buffer 
ilseif runs from (IX+OE) upwards, 
and is lOOh bytes in length 
{same as the old printer buffer) 
The variable Z XCOORO 
(IX+OC) will be zero It the printer 
butter is completely empty, or 
non-zero otherwise If the new 
buffer is lull It will contain 20h. 
Z WIDTH (IX+OD) remains 
constant at 20h — the width of 
the buffer, This Is so that ihe TAB 
and com ma -control routines 
from last month may be 
exploited successfully. 

The program begins at the 
label Z CLOSE, which Is the 
routine to perform all of the 
peripheral tasks necessary to 
close Ihe channel. In fact I his 
merely consists of teslmg 
whether or not ihe buffer is 
empty and printing a newiine if 
it Isn't 

Newiine 

The Z.._.NEWUNE routine may be 
compared to the ROM routine 
COPY BUFF Ol address OECD, Its 
purpose is to transfer the 
conients of Ihe buffer to the ZX 
Printer itself, before finally 
erasing the previous buffer 
contents, The routine Z- EMPTY 
does the actual erasing. You will 
notice a couple of differences 
between ihe ROM routine 
COPY BUFF, and my routine 
Z NEWUNE. Firstly, the new 
printer buffer is used instead of 
the old one, and secondly the 
subroutine I COPY LINE is 
called instead of the original 
COPY LINE. 

In fact Z COPY^LINE Is itself 
very similar 1o ihe ROM's 
COPY LINE routine (ai OEM). The 
only difference In evidence is 
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Reset x coord lnate in buffer. 


C9 




ORG S373 


Return. 


76 


ZJCOFYJ-IWE 


LD A,B 


At= row number to output. 


FW>5 




CP03 




9P 




SBC A. A 


At- PP (lut 2 rows) or 0O (otto ruin*) 


i to 




AMD Of 


A;- 0? (lut 2 ro»») Or 00 {othervln*) 


DJFB 




CUT (PB),A 


Switch printer frCtor on, but with 
nlov speed for last two rovn. 


57 




LD D,A 


Di- "la** 2 rows* fl*c. 


com if 


^.Cl.LOOP 


CAU 1J^4,BREAKJCET 


Teal StF-Afi key. 


3&o* 




IK C,BjCL_ffl3tT 


Jump forward unless YHW> pressed, 


JB04 




LD A. 04 




D3PB 




OCT {ri),n 


Switch printer pot or off. 


n 




EI 


Enable Interrupt a. . 


CH5FB5 




GAIL B5JF t 2_EKPTT 


Empty the new printer buffer. 


croc 




R$* Oe/DEFD AC 


Report D. BREAK - COflT re peat a. 


dhfe 


E_CL_HEXT 


IV a,(fe) 


At* statu* of printer. 


87 




ADD A, A 




F» 




RET K 


Return If printer not connected. 


joeb 




JR KC,Z_CL_L00F 


Walt until printer stylus la reedy. 


CJ1MP 




JP OF1S l C0Pl'_L_2A 

OK Ir)94 


Jusp to print n*rt row- fro* buffer. 


DB2A4P5C 


SEARCHJCHJLU, 


LD IX, (CHANS) 


IX i points to bass of channel 
information tn>i. 


011400 




LD EC, CM 14 




57 




LD D,A 


t>i» has* qf channel to dearth for. 


DD09 


SCII_CK_LOOP 


ADD ix.sc 


IX 1 points to next chan info area. 


DD7E0O 


SEAKCHCH 


LD A, (1X400) 




PESO 




CP so 




37 




SCP 




ce 




RET Z 


Return with curry set If channel 
not found. 


DD7E04 




LDA,(IXt04) 


At* njaa* of Channel pointed to. 


BA 




CP D 




CB 




RET Z 


Return with IX pointing to channel 
information area, and carry reset, 

If search eucceaafuli. 


DD4B09 




LD C,(lX+09) 




DD460A 




LD D,(LX*0A) 


BCi* length <*f channel info. 


ItJKA 




Jfl SCBJCKJ40F 
OK BSS 


Loop back to continue search. 


BB2A5>5C 


z_raitrr 


LD IX,(C1TRCHL) 


IXi point a to channel info, area. 


CDJFB1 




CALL 612P 


Deal With keywords, control pa rasa, 
TAD, and cocoa control. 


pe 




RET n 


Return If tasks complete. 


n 




PUSH AP 




se>B 




JR »,X_GRAPHICS 


Jimp with graphics Characters. 
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o 

z 

s 

■< 

at 

O 



O 

111 

Q. 

tn 



y>!5 




jh ic.zjiscn 


Jtwp Kith ASCII fltacwetor*. 


fbdd 




cr ob 




?0O5 




Ji rtt l j_ L PB - cTBLs 


J imp unl*a» chr la "«nt«r". 


CB49B5 




CALL B^49tZ_n"BfLINR 


ii- int h navllno. 


1G7F 




JR Z_BttT 


And Ju*p to ax it. 


B614 


B_»J?mL3 


M M 




5«7B 




JB C,Z_B(IT 


Ju»t> with control* 00 to 13, 


0$0$ 




u> B,oe 


li ha* tit thr** *ft. 


2B05 




JH Z.ZJHYJTVHI 


Jimp with "Inverse control". 


JD 




DEC A 




0604 




LD 1,04 


Bl ha* Ml t-o #*t. 


zoof 




JR RZ,Z_AT 


Juap unlasa chr 1b -crtTr contrcl". 


CB19 


»_nwjw» 


n c 




V 




ate A, A 


As- CO (IW or 0VH1 0), 
or FF (IHf 1 or OTBI l). 


CMS* 




Xm (ZJ-LACS) 


A;» ri*jca byte, but <oaf>l*a*nt*d If 
paruM>ttr in on*. 


u 




AND B 


Ai all fella Itart, tOOHf* that Ml 

5 (ihv) cr pit 2 {arm) uin b* 

t*.k«v froai riaga bjrta, and 
coaplfwntfd If paraawtrr Is on*. 


dmboh 




K<* U_FLAGS) 




CD7706 




LD (Z_PWCS),H 


Bit J (IHV) or bit 2 (OVSt) of n««« 
hjta will b* aoalgnad with paraMtor. 


186} 




JB zjsat 


J lisp to •lit. 


JB 


!_AT 


BBC A 




7060 




jb BX,£_scrr 


Jimp unlvoa control la m mX Control". 


79 




LB A,C 


Ai> rvqwlrad * coordinate. 


FlSO 




CP ?0 




ts^tit 




JP WC,1E9F f BEF0RT_B 


Error if out of MAC*. 


PD770C 




IS f.!JCC(X»B),A 


Aaaign 1 coordinate as required. 


1*55 




JR a^BQT 


Jimp to tilt, 


E5BS*5C 


i_**in 


LP LE,tCHAS3) 


VP.tw addr Of character t»*l -lOOh. 


iSii 




Jit SjGttJ 


Jump forward. 


S&90 


ZGKAFHICS 


SUB 90 




5009 




JB XC.ZJJEG 


Jimp with ua*r it!ln»d graphic*. 


47 




19 B,A 




CD? ROB 




CALL 0I5B,P0_G»_1 


Construct graphic in HSHBOT area. 


?T»^C 




LD KL,PETOCT 


HL* polnta to fraphla far*> 


100ft 




JB Z_Clft_2 


Jimp forward. 


E6I7WC 


ZJJiG 


LD M,(DDC) 


DE*« BJddrcaa of iuar d«fln«4 Krphea. 


tr 


zj:m_i 


LD L,A 




7*00 




LB H,00 




?9 




ADD HL,HL 




n 




ABD HL.HL 




n 




ABD HL,HL 




19 




ABB HL,BE 


MLi point* to rmjiiirrd- grmphlc fon». 


ODTWt 


•JO*- 1 


LB A, (ZJCCOCMB) 


Ai> current x coord inat* in buffer. 


f^O 




CP 30 




EJ 




BBM BL 




CC49B& 




CALL Z,Z_KEULIICE 


Print * rwwllna If tuff*r full. 


M 




POP BE 


DEi JmlntD to (TtNllC lorn. 


D07KJC 




LB A, { 2JSC00BB) 


Al- currvnl I cocrdlnata In buffer. 


JC 




IHC A 


Ac evav ■ coordlnat*. 


S077OC 




LB U_XC0ORD),A 


Stor* in syataai variabt*. 


C&OD 




ABB A, OB 




4F 




LB C.A 




0*00 




LB *,O0 


BCt« 4lapl»c«iwnt to poarn in bvtff»r. 


DDE^ 




PUSH U 




m 




POP HL 


HLt point* to chmnn«l inf tarnation. 


0? 




AJlB m.BC 


RLi pointa to ourrant poan In buffar. 


OfMi 




LD B.O* 




EB 


tjsmjao* 


13 DE.HL 


DE:* eujfnnt buff** poaltloai 








HLi polata to graphic font. 



STKtXMS 

AND 
CHANNELS 

the effect of pressing Ihe BREAK 
key — In my rouhne Z EMPTY Is 
COUed instead Of CLEAR PRR 
This removes any possible 
chance of corrupting Ihe old 
printer buffer area 

A general purpose subroutine 
Is Included next — 
SEARCH_CH_ALL. 11 Is entered 
w*1h the A register containing 
the name of a channel. The 
routine will seorch Ihrough the 
channel Information area 
looking tor a channel with this 
name If II finds one it will return 
wiih »X pointing to the channel 
information block and the carry 
reset, otherwise the carry will be 
set. We shot 1 make use of this 
subroutine later 

LPRINT 

2 PRINT i$ the routine which 
"prlnSs" a character held in the 
A register onto the new printer 
buffer Note that the subroutine 
at address B12F comes from last 
month's article and will sort out 
oil keywords, control parameters, 
and wilt deol with both the 
commaconlrol and the TA8 
function. On return trom this 
subroutine Ihe C register will 
contain any INVERSE Of OVER 
parameters, or Ihe x coordinate 
of any AT parameters. The 
I PRINT routine Itself is really 
quite simple, bearing In mind 
that It has to deal with ASCII 
characters, block graphics, and 
UDG's, as well as OVER, INVERSE, 
AT and ENTER. Follow it through 
to see how all the various coses 
are dealt with 

Finally (for this channel) we 

have Z OPEN, which opens the 

channel and attaches it to a 
stream. On entry the A register 
must contain the stream number 
fo which the channel is to be 
attached and the subroutine will 
do Ihe resl It makes use of 
another subroutine from lost 
article - the OPEN NEW routine 
which wilt open user defined 
channels 

Channel Q 

When communicating with Ihe 
OL via the normal network 
channel you will notice a 
couple ol problems. The first is 
that on Ihe Spectrum the code 
for "enter" Is OD (thirteen), 
whereas on the OL Ihe code for 
"enter" is OA (ten). This means 
that, tor instance. PRINT AS on 
the OL cannot be matched by 
INPUT AS on the Spectrum, nor 
vice verso. It is normally 
necessary to use PRINT 
AS;CHR$(13); on the OL in order 
that ihe Spectrum may use INPUT 
AS. Conversely; INPUT AS on the 
OL needs to be matched by 

PRINT AS; CHRS tO; on the 
Spectrum. 
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What J Intend to do Is to 
modify the "N" channel 
attached 1o a particular stream 
so thai the deficiencies are 
removed. In a modified "N" 
channel these problems 
disappear- PRINT AS on the 
Spectrum may be matched by 
INPUT AS on the OL. and vice 
versa. Other surprising 
advantages turn up; if you LIST a 
Spectrum program over a 
modilied network channel then 
the OL will be able to LOAD the 
program with the single 
command LOAD NET1_2 
(assuming that the Spectrum Is 
slalion number 2) — or to transfer 
the program directly onto a QL 
mlcrodrive ready for loading 
later with the single QL 
command COPY NET1 2 TO 
MDV1 PROG, 

The second problem is a little 
more complex, but no! much so. 
The Spectrum command 
INPUT AS actually expects to 
receiver a siring expression, not 
the contents ot an actual string 
(although this Is not the case 
with INPUT LINE). Fortunately tor 
us, we seldom notice this 
because the Spectrum provides 
the surrounding quotes — this 
converts the string text into a 
string expression and everything 
is hunky dory — with one 
exception! If the string printed 
over the network by the OL 
contains a quotes character 
then the Spectrum will be 
unable to evaluate the result as 
a string expression and will halt 
with error C, Nonsense in BASIC 
The cure to this problem is very 
simple. II. during Spectrum INPUT 
(as opposed to INKEYS or INPUT 
LINE) a quotes character Is 
received from a modHied 
network channel THEN IT MUST BE 
CONVERTED TO TWO CONSECU- 
TIVE QUOTES CHARACTERS in 
order that the expression will stlH 
evaluate. 

Let's fake a look at the 
subroutines now. We begin with 
SHADOW DE which will call a 
Subroutine in the Shadow ROM 
whose address Is DE. It achieves 
this by fooling the Spectrum into 
ihinking that we are returning to 
the Shadow ROM from a 
Spectrum subroutine, and then 
simple paging out the Shadow 
ROM on completion, 

Q PRINT is the routine which 
"prlnls" a character over the 
modified network. As you can 
see if is extremely simple, merely 
testing for an "enter" character 
and converting such to OA, 
before using the original 
Shadow-PRINT subroutine to print 
ihe character. 

Q_JNPUT is more 
complicated, though not much 
so. Firstly. Ihe routine tests Ihe 
error return address to see 
whether Ihe character* In put is 
due to an INPUT command, or 
due to an INKEYS function, tf It 
turns out to be merely INKEYS 



u 


U> fc.lUEj 


4i» byte fro* buffer. 


UBCBGBS* 


«T 2,(aj*AC5) 




IQ01 


Jit WJ,Z_CHR_QVBt 


Jump If OVER off. 


11 


KOI k 




BDCB0B5E 


BIT i,{ZJOJCS} 




7601 


m i f zj:mjtm 


Junp If IhVKBSE on. 


ZF 


CPL 




II 


ion (m) 


Ai- byte tram graphic fore, with 
i.vra and 1KVERSS taken Into account. 


fl 


LD (DEJ.A 


Store in buffer. 


E5 


f".'SH HI. 


Stack pointer into graphic for*. 


212000 


LD HL.O0E0 




19 


add hl,de 


HL: joints la appropriate b]ft* In 
buffer for Jiert ro« of Character, 


PI 


POP DE 


DE) pointo Into graphic font. 





tBC BE 


DEi painln to next byte to one. 


MS 


WHS Z_CHR_L0QP 


print whole character Into buffer. 


F1 Z_EX1T 


POP AF 


Ata character Just printed. 


A? 


AJ?D I 


Reset the carry flag. 


C? 


REX 

one Uu 


Return. 


08 Z_0PBt 


EX KF,Kf' 


A' ia atr**4 nuaber to attach chann* 


5E5* 


LD A,"£" 




CDjdW 


CALL S594,3EARCH_CS_JLLL 


Search for another *Z" channel. 


D2C415 


JP MC 1&C4,REPCRT_J 


Error If one exists. 


HQS144B5 


LD W t 2jFL03E 


LXf- oloee buffer address. 


zisag 


LD HL, ZJPHim 


HLi» output address. 


11C415 


LD DE.HEPORTJ 


DEi* Input address. 


01QB01 


LD SC.QIOE 


BCi" length of channel info. 


CM.DB0 


CALL B06D, QPTXJ&i 


Opon the channel. 


BDJ60BOO 


LD Cz_flags),oo 


React the flags. 


UttJfiOlCO 


LD (a_WlDTH),20 


Specify buffer Width - 20h c.hra» 


CJ5TO 


JP B55J\Z_QffTf 
OK BUS 


Bipty the buffer, and return. 


21000? SHAD0W_DE 


LD HL,Q700,BRPAG£ 




E5 


1133H ML 


SUck UNPACK addreo* lit Shadow ROH. 


W 


POSH DE 


Stack Shadow subroutine address. 


S5 


10 tt.L 


HLt- 0000. 


■5 


HHB HL 


Stack 0000 elgn*maa "HMurn 
lo Shadow ROM address". 


C 50600 


jpoooa 

OK B676 


Juttp to call Shadow subroutine. 


dbJaSi^c ^_raijn* 


LD TX,(CUTtCHL) 


IX t points to channel indorsation. 


n 


PUSH AF 


Stack character to print. 


m 


CP "enter" 




2002 


JR HE,q^PHIWT_? 


Jt»P unless character is "enter". 


no* 


LD A,0A 


At- QL*a code for "enter". 


DWE05 q_ffli!fr_a 


LD S,(l)U05) 




DR5606 


LD D,(lX+OG) 


DEi- Shadow output addres*. 


CDdEBd 


CALL B&6E, SHAD0W_DE 


Call network output In Shadow ROK, 


n 


POP AF 


A I- character Just printed. 


ki 


Art a 


Reset the carry flag. 


CJ 


fiH? 


Return, 


DD2A5TJC q_INWT 


LD n.(COTCHL) 


IXx polnta Id channel InforBatlon. 


JAJD5C 


LD HL,(fRH_5f) 


HLi points to errsr return addreaa. 


51 


LD E,(HL) 




23 ' 


INC HL 




54 


LD D,(HL) 


DEc error return addrtas. 


217P10 


UJ HL, 107F, EE^EHROR 




AT 


AMD A 





o 

z 

S 

S 
< 

O 
O 

06 

Q. 



o 

Uj 

a. 
to 
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STREAMS AND CHANNELS 



1*52 




S2C EL,DE 




2014 




JH Z-.r^nMOT^ 


Juap If In * I Miff aidtrcATit. 


MftE07 


<^_r»CEr| 


u>ir.Cu*07) 




M9M 




H D,(JX«4Ht) 


OKI- Shadow input addreoe. 


CD6CT6 




CALL B&^E.SBJUHW^DF 


Call network Input fraa SMdov ROM. 


47 




LD S,A 


p:» character JuOt Input, 


F5 




HJSH A> 


Stack the fli£n. 


■m 




CF OA 




500? 




Jit HZ.^J HKEr|_2 


Jupp ualeon this 1« » ftL "enter". 


OoQD 




U) a. on 


Bl« SpfCtnin "enter* character. 


Fl 




POP AT 


Ren tor* the fl«gn. 


78 




LI) A,& 


Ai- character to return. 


C9 




RET 


Return. 


EDTFWC 


^ntnrr.2 


LD SJ\(EftH_SP) 


Eftpty th* imchlni* ntncV dawn no 
far an KD_EHH(H. 


n 




FOP HL 


Drop the address. ES_EftROR» 


E1 




: - 1 ■ 


HLi« normal error return artdrenn ptr. 


22SH5C 




Ln (ehhjsp^hl 


Hunter* pointer to error retn addr. 


can* 


q.jw^loop 


CALL B6Al,^_IKKErt 


Read ne^t chancier from" network. 


3*M 




JH C,Q ta I1i? 4 _STCRE 


Jtu-p If character OK. 


zef? 




jp z,qj»ipj.0Qp 


Ju«p If "till Vaitlrur, 


QW 




hst oa/wrn 07 


Report 8, End of file. 


FBOD 


Q^lKI^STtSlE 


cp on 




eg 




RET I 


Return (INPUT Jp 1W» finished) if 
Character le "enter". 


CP&50T 




CALL aF85,A,BD_CHAH_1 


St^re th* character in th* TttPOT line. 


ttCSJTTE 




BIT 7 t (KLAGJt) 




20E1 




JH «Zt.lt_INP_L0OP 


Loop ImcJi If doing INPUT LIME. 


re?? 




dp 23 




CC*50r 




CAU Z»OKtt,A&t>_CHAJi_t 


Double-up quote character-;. 


1SE4 




Jit c^llfrUo]' 

CfiG B&&A 


9 beck for rest of IHPUT. 


CK11? 


J*JDIFT_M 


CJU4. l72l,S1*_nAT*_1 


SCi* STHKS data for otreaa supplied. 


7e 




LD A t B 




11 




OH C 




2B0C 




J* Z.WOBjEHBOt! 


Error If itftu not In un*. 


2A4T5C 




LD HL, (CHAPS) 


HLj polnto to pave of channel 
InfornaUorj area. 


09 




AM) HL,BC 


HL; pte to ?nd byte of ohan info. 


25 




IMC HL 




»5 




on M 




2J 




IMC HL 


KLi pto to >th byte of ohan info. 


71 




LS A.(HL) 


mi- nur of channel. 


IMI 




CP "M" 




2802 




jt z.wodjsl 


Jump only if channel la "K". 


CP17 


yovrmitf* 


HOT 08/BEFB 17 


peport O f Invalid stream*. 


SB 


roDjjL 


DHC HL 




56!* 




LD (HL),D5 




2B 




BBC RL 




J66T 




LD (HL).BF 


Store new input add rasa. 


2B 




DEC HL 




56B6 




LD (HL),Bfc 




2B 




£EC HL 




5*T» 




LD (HL) ( 79 


Store new cut put address. 


C9 




RET 

ORG BoFC 




}E04 


z_na« 


LD A, 04 


At- etrwaa fnu-ber to attach. 


C54Att 




JP PG4i 


Jump to op*n channel "V and 
attach It to atreaa four. 



ihen ih^ngs are Just as simple as 
tor Q PRTNt The shadow Inpul 
routine is called to read a 
character and if lhat character 
is OA ihen if is converted to 
"enter '* 

If, however, w© are dealing 
with INPUT (as opposed to 
INKEYS) Ihen the first thing we 
must do is abandon altogether 
use of Ihe EDITOR routine in the 
ROM twhich we do by emptying 
the machine stock as far as the 
return address from the EDITOR 
call) and Ihen supplying a new 
routine to replace EDITOR. We 
can call Q INKEYS as a sub- 
routine to fetch a single 
character from the network 
(converting OA lo OD) and the 
flags will tell us tt the character 
is valid or not. Then we can coll 
a ROM subroutine 
ADD CHAR 1 lo actually Insert 
the character Into the Input line 
Quote characters must be 
Inserted twice, not once (except 
during input LINE]. Finally, it on 
enter ' character is received 
then we may return, as If from 
the EDITOR routine, with Ihe 
finished siring expression In the 
INPUT area of RAM. 

MO0IFY_N is the routine 
which will convert a "N" channel 
to do as its told. On entry the A 
register must contain the slream 
number of an existing "N" 
channel which must nave been 
opened normally in such a 
channel (IX+00/01) and (IX + 02^03) 
will normally contain the value 
0003 which, if called, will page 
in the Shadow ROM and then 
call the actual ouipul or input 
subroutine addressed by 
(!X+Q5rt)6) and (jX+07iO8) 
respectively. 

The MODIFY N subroutine will 
merely convert these OQOSs lo 
the addresses of Q PRINT and 
G INPUT, leaving the addresses 
ot the Shadow routines 
unchanged. The Shadow 
routines will then only be called 
when required by Q. PRINT or 
byO INPUT, 

Finally, a five byte 
demonstration of ihe "Z" 
channel. Simply calling 
Z DEMO from BASIC will open a 
new channel "Z". and attach it 
to slream number tour, 

Channel R 

In the next and final part of this 
series we shall examine the use 
of the existing channel "R ", 
which may only ever be used in 
machine code. We shall also be 
creating a new channel, also 
called h 'R" (R for RAM-disc) which 
will enable you to create READ 
and WRITE files in the Spectrum 
128 s RAM -disc area, just as you 
can on the microdrlves. Till then, 
keep smiling, and don't take 
anything seriously. 
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THE ULTIMATE TASWORD? 



Tasword +2 
Tasman Software 

£19.50 



V. 1 last It's here — Tasword +2 
on Discovery disc, many ol you a 
familiar with good old Tasword 2 
- a little cumbersome, but very 
easy to use and thoroughly 
reliable You probably also know 
that Tasword 3 is an upgrade ol 
this, wilh all sorts of additional 
features — rapid cursor 
movement, headers, footers, 
pagination, word and character 
count, 128 column width, the list 
ol options seems endless. 

More text 

So whats different about Tasword 
+2? The major Improvement, as 
in Tasword 126. is the gigantic 
text lile Tasword 2 allowed 320 
tines, roughly 10 double spaced 
A4 pages. It didn't matter II they 
were all space; that s all you 
got. Tasword 3 improved on this 
by using text compression 
techniques. II there was a lot of 
space, you got more lines in Ihe 
llle However, as a penally, the 
"tile full" marker came up 
wlthoul any warning, and then 
you often had to delete several 



lines before you could even get 
the cursor to the bottom of the 
text again. I had a number of 
files full of lists of scientific 
references, each one 
incomplete and lacking the title 
of the article This is where the 
"auf insert mode in Tasword 3 
came in so useful; I was able to 
type the title into the middle of 
the reference withoul having to 
split it all first. However, this 
meant that I was expanding the 
file "from the middle outwards". 
And it suddenly threw up "file 
full" and jammed solid, 1 
resolved lo test my new copy ol 
Tasword +2, so I MERGEd the old 
Tasword 3 files into it. Well, its 
true what they say. If holds an 
enormous amount ot text, 
around 45-50 double spaced A4 
sheets, depending on Ihe rest of 
the spacing in ihe text. And 
there are other d inferences from 
Tasword 3 or Tasword 128, too 

First of all, a lot ol little bugs 
have been ironed out. Thai nasty 
little buglet which gives a lot of 
vertical lines across the screen 
when you ask the Opus version 
of Tasword 3 to load a file which 
doesn't exist has gone And that 
problem Tasword 3 had over 
sequential printing of text files 
with ten character titles (It 
refused! has now disappeared, 
too Secondly, there are one or 



two subtle differences in the 
conlrol keys* The one which is 
the most noticeable is the use of 
the symbol-shift and V key for 
inserting characters or spaces 
instead of ihe V key as in 
Tasword 2 or Tasword 3, To make 
matters worse, in Tasword 3, the 
combination symbol shift and V 
deleles a letter; one needs to be 
very careful, the whole thing is a 
bit of a nuisance unlil you get 
used to if. Actually, all the 
symbol shifted key names have 
been replaced. 

These are very minor 
grumbles, however, and to 
compensate, there are one or 
two lurther improvemenls For 
instance, the action of symbol- 
shitted "a" is now instant; no 
delay for the main menu in this 
version. Automatic insert also 
works much more smoothly. And 
the size of the lile! Talk about 
im press ivel It contained my 170 
references with no trouble al all! 
It's beautifully programmed and 
works like a dream. Tasword 3 
files are totally compatible, just 
merge them in. one alter Ihe 
other; Tasword 2 files are readily 
converted using the T2T3 
program supplied. 

If you've got a Discovery disc 
and you want a word processor, 
then get Tosword +2 — it's Ihe 
best there is 



[Wsnhi; 



Printer Tip 





Out In The Cold 

Does your Spectrum feet the 
cold? My t- 2 does! As soon os 
I had bought my new toy. t 
lushed to try it out, switched on. fried to 
type things in . Capital N and capita* 
M for NMf and PAUSE it K cursor was 
selected) refused to work, although "n" 
and "m" were quite alt right Capital A 
was fine, but SIOP (symbol shift and A) 
also tailed Rushed back with my new 
toy lo Evesham Micros (bless 'em}. Just 
the same problem, but >f soon vam- 
shed they had a hot-air ton heater just 
under the counted the fault seemed to 
disappear when the thing warmed up 
w<- t'-:,?fdttt0tt 'ii-iv ooia stock which 
also behaved in the same curious way: 
for a minute Or two. no "M". no N lht-n 
fitfully as tl warmed up then all tight 

How, "N" and "M" ate associated 
with extra circuits which include several 
diodes and provide single-key entry 
comma and full stop: I've modified key- 
boards m this way in the past. So I 
guessed that perhaps the diodes had 
a strong temperature coefficient, and 
their characteristics changed drastic- 
oily when Ihe Spectrum was turned on. 
However, rt wasn't too much bother, and 
I didn't worry too much 

I did notice that tor fasword 2 thete 
were rather similar effects, but not as 
bad. So. on loading this m. I found that 
at first capitals M and N were rather 



tetky, and SfOP barely worked until the 
machine warmed up However. I got on 
with more important things 

fasword 3 duty attiyed on disc - no 
problems N and M fine from me word 
go* Weft, that's not unreasonable fas- 
word 2 uses interrupt mode 2 to scon the 
keyboard: Tasword 3 uses interrupt 
mode 3 "Maybe the beast reacts dif- 
ferently m the I wo modes" thought t 
And once again, got on with other 
things 

Shortly after, tdswotd +2 arrived, aiso 
on due this time, I was. and am m real 
trouble Although it uses interrupt mode 
3. tust like fasword 3. but ihis time in 126K 
mode, the results ate quite different "M", 
"N" and SIOP' are fine. But. instead, the 
"cursor-up" key fakes almost an hour to 
come to fruition' I guess this is a prob- 
lem which is worse tor me than most. I 
keep my +2 m a cold, cold gain* 

flack to Evesham Micros (the long- 
^ut it >rmg Cotter idge btanch, this t>mt\) 
Further new {and cold*} stock (totally 
different, much later batch} was tested 
with their rather smaller power supply, 
with mine, with my Discovety untt, as 
many combinations as wete possible. 
No difference, they behaved tust Ihe 
same as mine 

Help 1 Does anyone know what's 
going an"> Da the old 12$ s behave m 
the same curious way? 

I guess I'm going lo have lo keep my 
§ 2 warm in future! 
John Wase. 



It you have a 128K and a HR5 
printer, entering, either os a 
direct command or os pro- 
gram lines the commands FO&MA! 
p:300 and POK£ 23391. 3002 wifl enable 
ihe pt inter tor LUST. LPRlNt and COPY 
the copy is double height and the 
—2 eliminates the jom between tines it 
is also advisable to re-enter or rerun Ihe 
commands after each /ob because Ihe 
firti COPY line may (but not always} be 
a little squashed 
KS Schtmmel. Nottingham. 



Writing Games 




i have hod a Spectrum 48K+ 
for five months and looked at 
several computer magazines. 

t picked up a copy of ZX recently 
pnd was impressed with the amount of 
varied programs m the magazine 

What t have m mmd is to produce a 
gome of my own ana t greatly appre 
ciate the utility programs May t soy 
again that t find your mogatme excel- 
lent and I wilt be placing a tegular 
order. 

PS Are there are any books you 
could recommend on writing games? 
fan Barrass. Hull 

two lilies on the ZX shelves that 
may be of interest are How to 
Write Spectrum and Spectrum 
+ Games Programs by W, Simisler 
(published by Bernard Babam) which 
concentrates on writing computet 
versions ol iradilionoi board games 
and Spectrum Gomesmosler by Koy 
Ewbanfc. Mike James and S M Gee 
(Granada Publishing} which shows how 
lo masler the rudimervlsol Frog get and 
other simple arcade games — Ed. 
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W his month we're moving into 
ihe big lime! 1 Thai is as far as the 
size ol illustrations goes. No more 
little minlplcs. Now we're talking 
about full screen illustrations. 

Gut first the bod news. Big pics 
mean big memory blocks 1o 
store them — 6912 byles 
(memory spaces) to be precise if 
you want them in glorious 
Sinclaircolor. If you're envisaging 
o "Mugsy" style comic strip, 
driven by a relatively short 

Eogram, this may not matter. 
I*s assume tor Ihe momeni it 
doesn't, and see how we call 
store and recall the illustrations. 
First of otl, how many can you 
store in memory? Answer - 5, 
with about 6K left tor the driver 
program ("128" owners will 
obviously do much better than 
this) Next, how do you store 
them? In principle what you 
have to do is to Iransfer Ihe 
contents ol each byte of ihe 
display file (D FILE) and 
attributes orea (ATTR) where Ihe 
onscreen pictured is stored info 
high memory knowing where 
you're putting H. You could do 
this by PEEKing each byle. then 
POKEing the contents up. but this 
would be quite slow. The solulion 
is a short machine code routine 
which uses the instruction LOIR, 
This stands for 
load'decremenl/increment/ 
repeat which probobly doesn't 
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make you much the wiser. In 
essence, you sel one counter to 
ihe number of byies to be 
transferred, another to the start 
of Ihe D._ FILE, and a third to the 
destination address. IDtff does 
the rest, continually transferring 
bytes until the lirst counler is 
reduced to zero. 

The necessary code is 
included in Program 1, which 
will make the tronslers for you. 
modify Ihe code to make it work 
in reverse, then sove it along 
with the picture bytes Type Jl in, 
and let's try 11 out. If you have 
some pics ready made with a 
drawing utility (such os Tonl 
Baker's Xighl Screen Designer) 
you could use those Otherwise 
the "rainbow" and "logo" 
SCREENEs at the beginning ot 
your 'Horizon's" lape will be 
quite satisfactory 

RUN the program, and you'll 
be asked how many pics you 
want to save Let's try two. Answer 
Ihe prompt for a title with the first 
pic. then play ihe tope. The 
picture wilt load in more or less 
instantly and be tronslerred to 
high memory the address ol 
which will be given. Make a 
nole ol this, and the POKE 
number as welt. You'll need this 
Information laler. Repeat for the 
second picture, and there you 
are You can then save Ihe dala 
for the two pics plus the 
machine code to drop them 
back down. 

To make use of ihis routine 
you will need a subroutine in 
your program such as: 
9999 POKE 65358, h : 
RANDOMIZE USR 65356 : RETURN 

Where you have set variable 
h to the POKE number you noted 
for that picture, before you 
GOSUB 9999 Try If. but don't 
blink at the wrong moment. 
You'll miss It! 



Memory squeeze 

Now all this Is very well if you 
have a '128" or don't need 
many pics. How can you 
squeeze the proverbial quad 
inio the Spectrum's pint pol? One 
way is 1o have a smaller "quart '. 
In olher words, perhaps you 
would be happy with a two 
colour drawing (INK and PAPER), 
which takes up 768 bytes less 
You could go further by having 
only a top third, or two two-thirds 
screen pi dure (many adventures 
use this system, leaving the 
botlom ot ihe screen clear for 
text). The RE Ms given In Program 
1 will telt you the changes you 
will need to make lor these 
variations If you want to mix 
various types of illustrations in 
one program you'll need to 
POKE 65364 with the appropriate 
value shown In the line 100 REM 
before you call the routine. 

This technique obviously 
doesnl help it you realty wont 
lull screen illustrations, but there 
is a way around that problem II 
you're prepared to sacrifice a 
fittte speed for a greoi saving in 
space. If you type in the 
following line: 

LOAD "SCREENS: ; FOR 1-16384 
TO 23295 : PRINT H 0;"Addres5 
"jf/'holds "; PEEK f : PAUSE 20 i 
NEXT f 

Press ENTER, then LOAD in a 
picture You II see a series of 
numbers appear at ihe bottom 
of the screen as the program 
PEEKs its way through The D FILE, 
and later the ATTR If you wait 
long enough. You'lt nolice that 
the numbers and 255 (and 
laler the permanenl attribute; for 
example 56 if Ihe background is 
black on white) occur more 
often than any others. This Is 
because most of a picture Is 
eilher blank space (0) or inked 
in (255). whilst much of the 
attributes area remains 
unchanged. Knowing this, If is 
possible to compact Ihe data for 
a picture by storing, lor example, 
a line of 32 zeros as 0.32. Using 
this technique even a complex 
piclure, such as the "rainbow" 
SCREE N£ is compacted to about 
half its usual tength. This is what 
Ihe compactor routine (Program 
2) does. Type if In and lets try it 
out. 

RUN fhe program, and answet 
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PROGRAM 1 



5 PEh Pi csave 

10 INPUT "NO, Of Pits 10 5tOr« 

? ";n 

20 POKE £37£8,n j_£T a =65367-n 
*e91£-l£ 



|rep Lace S913 l > : i th 
£046 for top third o f screen , 
409o f o r t w n thirds, 614+ ►' ■:■ ■" 
D_FIL£ on iy 

2,5 CLEhR 3 : L»£T r, -FcEr 2 728 

LET * =65067-n *691£-11 ■3HM- ^ - ^ 
replaced as a bove 

£S LET £=a: PRINT GL.EflR *-i 
14 before LOPDing": FOP f =5535© 
TO 55367: REPD i; POKE f#i: NEXT 
i 
30 FOP f =% TO n : INPUT Title 
of pic w ; tf );"?", a*: LOPD #■'»"; i 

• a JS GREENS 

40 RANDOMIZE a: LET I = PEEK £35 
70: LET h=PEEK. £3571: POKE 55 357 



! 



POKE 5S35S,h: RANDOMIZE \j-5P 



65356 

50 PRINT "Data start Far =i 



: r ; 



; a " " i POKES 



rep t a z e 



591, 



LET a=a+591£ 
a i before 

60 NEXT f : POKE 65356.33 POKE 
65359. 17 
70 STOP : 5PUE "PiCS'CODE * , r. * 
5912+12 

100 DPTP 17 ,0,0 . 33,0 .64 , 1,0 27 
£37 , 176 , £01 ESEBrep i. a ce £7 otith 
£4 for D_FILE only, 15 for top 
t w o t h i r d s , 3 for top third n L y 
9999i^3BBC3 L L With- POKE 65355 , 
high by t e of data start a -a d r e s s 
RANDOMIZE U5R 65356 



PROGRAM 2 



as IF of: 



1 REM fpspac'.cr 
10 INPUT "Ts t <.£~ 
THEN STOP 
IS INPUT "attribute value 7 
. ot needed for d_FIlE o 
LOAD a*5CREENt 

LET d=163S* 

IF a £2527 THEN GO TO 4 
1 f 





10O0 
1005 
10:0 



n ty 



;2S27 if alter* 
i =255 TttEN fiO T 



ad j.'S t 
fljchint c;*de 
1020 I e PCBK 
M 

1025 IF PEE* d=0 THEN GO TO 
1030 POK.e a. PEEK d LET a =9 + 
ET d=3+l 00 TO 1010 
£000 POKE a. 255 FOR f = 1 TO 

IF PEEK id+r><-255 OR d + f>2 

THEN GO TO 2050 
2010 NCXT f 

2050 POKE (4+l.»,t LET d ad + i 
t a=a+2- 60 to 1010 
I'OOO POrE a,0 FOR f=l TO 25 
F PEEr d+f'<'0 OR d+f>22527 
U 00 TO 3050 
3010 NCXT i 

305 C POKE ia + l),f LET d=d + - 
T a=S+2 CO JO 1010 
4000 IF d. 23296 THEN GO TO 5 
BrHAB net if onitting a 1 1 r i b 

A0t?5 PRINT a -40000 INPUT T 

^".a» 5- flUE a SCOPE 40O00, a-4 
ST OP m&AlM 40O00=da tas tar 
iOOPBBilr e ma 1 nde r not nced€ 
Omit ling attributes 
40IO IF PEEK d=C THEtJ GO TO 
J-020 ooi-E S PEEK d LET & =a * 
ET d=d*l GO TO 40OO 
5000 POrE l c FOR f=l TO 25 
F PEEK id* f ) < » C OR d * ( 23295 
N CO to 5050 
5010 NE"' T r 

5050 POKC >z*l*,f LET d =-3 * t 
T i =a*2 C-C TO 4000 



t.M. 

doc 

1*9 

20 
3O00 

1 L 

554. 
£527 



LE 

a r 

THE 



LE 

U '. € 1 
^ t '. f 
SO 00 
{ 
J 1 f 

5000 
1 L 

J. I 
THE 



the "attribute" prompt. It you 
haven't gat the Table I supplied 
in the January column, you can 
calculate it yourself. Say the 
picture is drawn in blue ink on 
yellow paper the value would 
be 1 (Ink) + 6 (paper) * 6=4v 
Now load in the SCREENE and 
waif. From now on the program 
lakes over, ana the compacting 
may take some time, so go and 
make a cup of coffee, or have a 
stroll around the garden. You've 
been hunched over that VDu for 
loo long anyway! When Ihe 
Iranster is complele the number 
of bytes that the picture has 
been compacted Into Js 
displayed. Make a carelul note 
of this, and the litle you use to 
save the compacted cade lo 
lape Repeat with a new 
attribute value and SCREE N£ 
untiJ you have all you need, 
then just reply to the "attribute" 
prompt with ENTER. 



Now you hove your 
compacted codes separately on 
tape you need to save them as 
one long code length. Do this 



Clyde Bish presents tips 
on full screen graphics. 



labl.- * 










LD 


HL, 16384 






LD 


DE, dat&atart 
A t (DS) 


iPOKEd before call 


LOOP: 


LD 






CP 


255 


(check tor filled byta 




Jfl 


Z, FILL 






CP 





;oheok for blank 




JR 


Z, HISS 






LD 


(Ht,) r A 






INC KLH1, 




RET: 


INC 


as 






LD 


A p ti 






CP 


88 


;80 for- 2/3 screen, 72 for 1/3 acre en 




JH 


C t LOOP 




L00P1: 


LD 


A,(DE) 


; replace with HET if D_PILE only 




CP 


attribute 


| at tributes atari here. POKE attr value 




JH 


Z, KISS1 






LD 


(HL) t A 






INC 


HL 




RETi: 


INC 


DE 






LD 


A.,H 






CP 


?1 






JH 


C t LO0P1 






RET 






rltSSl : 


TJJC 


DE 


I routine to akip attributea not to 




LB 


a{de) 


;be altered 




PUSH 


DE 






LD 


D,0 






LD 


E,A 






ADD 


JIL.DE 






POP 


m 






JH 


RETT 




NXSSi 


INC 


DE 


j routine to skip D_F1LE bytes not 




LD 


A,(DE) 


jto be altered 




PUSH 


DE 






LD 


D,0 





o 

z 

I 
S 

< 
at 



O 

a 

a. 
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o 

III 

a 
to 

73 




LD E,A 

ADD BL,DE 
POP BE 
,JR RET 

FIT! : IflC PB 

LD A,(l>S) 
ID P,A 

HACK: I.TJ (HL) , 555 
INC HLHL 
DJflZ BACK 
JR RET 



fronting to fill fcyteo 



PROGRAM 3 



1 RE^ Tr«4tr frei ** titt tv 

iJ PC INT TRADER" INPUT "Uhp 

if Ihf CiPinn'*'- 1 h| CLS 

J? LCT Ji- LET 1»0 LET 

ti5O0: LET ,1**000 LET v -SO LE 
* B«0: _eT *nO LET J «fl LET v »0 
LET e-**! 4-ET \*1 GO 5u6 9000 
*S 00 SUB **Ct3 
1P(J RFIHT AT O.JCnt Bftfti 

* t«¥,*l " Bo r r •} w i d 
* v;ii (<{t iptet.v.tt ■Lot* 

* »i Cpiul ,0.**' < PRICE* 
* I .9111,11- "BSr«i 

i * Bin i'.p rai .if . 

>, !",)> Ui ,11 "l/iui I",pi5i. 

"OPTIONS i,OV¥ 4,*f 

i- *. Borrow 



*i! 



ilO PRINT 

ANC i"l' 

124 H. PUT 



H»si*lHT 4PMr*Hi PRIHT *0."Y0U C 
»r. tni-j mil " , n PAUSE 100 IMP 

tlHO LET btttM^ LETlu«v*4 1^ 
tt- "6" THEN LET 919-4 

L.O IF P»"'fi-- Then LE~ l**-i| 
2220 IF *>«. 'I " TtfEH LET )«»~4 
2230 IF t>t>"U" TMEr+ L«HT h»»-^ 
i2*0 IF Pl»"0" THEli LET (nf-<| 
£2*5 IF b> 1OOO0O AKP y«0 THEN GO 

TO 9Qfl0 
2M« GC TO 9S 
30 iO LET l.l*i LET t»IHT t. y « . 1 > 

LET y<t*i LET b»b-i 
3020 INPUT AT 0,0i PorU l.Mom 

r or.t a, singtport" - "3 ,mtii> *.B» 

3050 GO SUB 9S0Q IF 
TO w7GO 

GO TO 95 

INPUT Sorrow pf a*9*^'fi' 



'C*cof< ye-uf opii&n 



E *1000 



170 GO TO 

INPUT 

tl 

iO'O LET p.tpil* ANO P1a"G"'*'S< 

£ AMD H»"fl"HlH3« AN0 ■•■ 

- t it AMD »«b-U"i *<pi3i sue -*»* 

"O" 1 

:o~r print so, -you e»n iffefB "; 

INT Mbtyi.tn PAUSE 100 I"PU 
INPUT how »*ny do vov »*nt 

USE LET tp.w-s. LET b-b-iq*P> 
;i~£> IF p|i"(" THEN LET 9"S*"* 



IF £§."B" THEN CO TO 
INPUT "HOw ■uth'* ";* 
LET yi^-l LET b»fr-* 



IHt IT 



NOW 

V +■ " 



LET b«bt* 



*seo 

GO TO 
GO TO 



11*0 IF p»* p' 



iiOO 

;;io if 



._t ; . 
■ > 0£0 

■* f V . 

m 

io;o 



THEN LET *M*^ 
THCN LET i ss+q 
THEN LET »iH4q 



F p i-"&- 

IP P|i"U" 

IF 9|i"0' THEM LET 6 sC +^ 

I^PUT 'Uh#t 40 wOK W*^l \t, 

rp'RMOk.7 TMEM PBlriT BO *o 
MJVfrf" PfiUSE 100 IHPU 

00 TO 100 

LET pnp<i< Hutr pH-'C"i*'9< 
gl ftut 1 Pt*"fl " » + IP ' 3 ' ANE' p(-""S''" 
' t. i ■ AND l>li"U" I * ip '5 i 4llt p|i 
' C' ' ■ 
BIAS Iijdut "Hpw w»ny to mi' J . 

Il?*i IF (i,i flfj^ BNO>,T THCN LET 



BND-. .£? THE 

n :-: 
3090 
*0£0 
' CI 
*0*0 
4050 
4OS0 

9f 
*OOB CL! PPIMT "yoi> tih ^t^*f< 

1th #100. 100-' tou lOoi "■, i. 

k«v( ", ("t" fl«p. tcili STOP 
S710 PP.IHT BO. 5T0RM- PfiUSE 10 

INPUT , IF RNpcS THEfJ GC 
07M 

9740 ppiht ao. 'H»lf your ctfao t 

1 tOlt" PAUSE 100 INPUT i LET 
?»IHT '9^2! LET •■IHT (l/*l: L 

£T J* INT ij-Sp LET W-INT I W /fi I . 
i_ET, omZKT i0/2> LET u>50-'9*** 
l -inoi GO TO 95 

J"*aO PRINT S0."5T0BH OUEB, HLL 
PAUSE 100 INPUT ; GO TO 

SSOO OIH PI5J LET pll"*INT ifiNt 
*15*1p LET pl2i.10«INT tpMD+li* 
Bt LtTT pO'=lB«lMT fftNCi*7^(J*30i 

LET p '*i -iiJO«lMT ^«M0«2t>*?l 
ET p I5i -100 t INT lRNDt91*10< PET 
UBN 
MOO LET <.fsl"HCif,4 

• i " Si nfipcn ■' RhD- 

<flnt> l»J>t> "B»nfcc>^ 
Ml^hli" AND I »5l 



Kpng" AMD Lwl 

t «2' 1 * * "Na t it 

' fltJC- ',.4 1 • 

PET U« n 



by ocfdlng up oil the code 
lengths, you noted, and adding 
67. (This is for the machine code 
you'll need Idler 1o "uncompaci" 
Ihem). lefs call the answer I 
CLEAR H, then load tn the first 
compacted code to address T 
using 
LOAD "title" CODE T 

Load in subsequent 
compacted codes* adding the 
length ol that code lo ihe 
previous address, and nolina the 
new load address, So If the first 
code was 2000 byte$ long, the 
next would food in at T+20QQ. 
and so on. 

Hopefully, when all the codes 
are in you'll have 67 bytes left 
below the slart of Ihe udgs. Load 
in the data from Tabte A, 
reading across each (me, with: 
FOR f =65301 TO 65367: INPUT I: 
POKE f,i: NEXT f 

Now save the whole daia and 
machine code block with SAVE 
"Mle" CODE T. 6536ftT. 

To use this compacted code 
in your programs you need to 
have a subroutine such as: 
9999 RANDOMIZE a: POKE 



65305, PEEK 23670; POKE 65306, 
PEEK 23671; POKE 65326, c; INK 
C-INT (C/8) '8: PAPER INT (C/S): 
RANDOMIZE USR 65301: RETURN 
where variable a is Ihe data 
start of the picture you want !o 
colt (noted when you made Ihe 
one long code length), and c is 
the background attribute value 
used in the compactor program 
(49 in my earliest example). 

Table B gives an annotated 
disassembly ot the machine 
code so that readers who want 
smaller/fwo-lone/llne drawings 
with no filled areas, (AND who 
understands whol they are 
doing!) con aiier Ihe machine 
code to operate over less of the 
screen, 'Ignore the attributes/ 
ignore 255s and so make it run 
faster (Program 2 will also need 
adaptation. Refer to the REMs) 

Kingdom came 

Next time we'll be looking at 
make strip-cartoon type 
adventure graphics, "Red hawk' 1 
style, but before I go I'll keep the 
promise I gave in an earlier 



article, and supply a simple 
program of the "Kingdom" kind 
for those who want something lo 
work on to use as a driver for 
their graphics. The listing Is 
given in Program 3. The purpose 
ot the game is lo accumulate 
£100,000 by astute, it somewhat 
shady trading practices. The 
scenario Is Ihe South China 
Seas, but could just as easily be 
smuggling along the Cornish 
coast, or whatever. Your ship car 
hold 50 units of cargo, the 
buying/selling price of which 
tluctuoles. You start with £500 ot 
your own, plus £5,000 you have 
borrowed ond must ultimately 
pay back. Interest is added to 
this whenever you change porls 
Oh yes. You may run into storms 
en roule and lose part of your 
cargo. 

The program, which wilt run 
as listed. Is In a very simple 
format with a simple ie*1 screen 
display As listed It takes up 
some 3K. but this could be 
shortened considerably using 
ihe byte-saving tricks 1 
demonstrated earlier In this 
Series There are a tew error 
checks. Writing these in Is a 
good programming exercise. I 
leave it to your imagination to 
add the scenes using picsave, 
compactor, or any of the other 
techniques I've explained 
earlier. 

One last bit of help Ihough. 
with PRiNTs and INPUTs. Printing 
to the screen (with speech 
bubbles If you wish) is quite 
easy Simply use 
PRINT AT r, a "text" 
where r=fhe row, and c=the 
column you wish the text to 
appear. 

For Inpuis you'll need to use a 
subroutine lo simulate the 
normal input rouline, but 
wherever you want on the main 
screen. Add Program 4 to your 
main driver program, and set r 
and c to the row,'co!urnn you 
want Ihe Input characters to 
appear, belore you call the sub- 
routine. Code 12 is delete (see 
p.183 of your manual) so CHRE 8 
{cursor left] Is used to backspace 
before printing the replacement 
character. Code 13 in line 9995 
is Ihe code for ENTER, so the 
subroutine returns. 

Now away to the pixel paper, 
and get sketching! 



PROGRAM 4 



10 PEM ihpvl li't.'Of i ■ i 

9O0O ^ET *»»"■ PRINT pi- 
^i;« FOR 4*1 TO 20 HE'T 4 

9020 if r-i*E*t» ■ then ;: ~; *o* 

SO JO I* COOE INKE*-I*ii "HEr* J* s 

C'i it THEN PplNT >P« 

PlO* #, LET tfrJtl TO ILEU * » - -1 

§5 TO 9010 
#04(3 IF COOE INI»E>.«»12 -"EN 00 T 

a 9010 

9050 IF COOE lNh£Yt*i; then BET* l. 1 

3seo let it«iNK£v» i^ ii i : -- 

'*:■ :t w 1 Then lET inCnPi (COO 

£ > *-;; ' 

>070 LET *Wj*il PRINT It EE 
EP . 1, 12. GO TO iCl^ 
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Q-L iberator 



David Nowofnik reviews 
the latest BASIC 
compiler for the QL. 



Q-Liberator 

Liberation Software 
£69.95 



of long ago, Ihere was only 
one BASIC compiler for the QL; 
now Ihere are three The first. 
Supercharge, was reviewed in ZX 
Computing a year ago Next on 
the scene was Q-Llberolor, 
closely followed (at least, in 
theory) by Turbo from Digital 
Precision. 

Q Liberator Is supplied In an 
attractive video- cassette- si zed 
case, with two microdrive 
cartridges and an 80 page 
manual. Ol the two cartridges, 
one is a fully working 'copy; the 
other is a 'master". The Ingenious 
security protection system on 
Q-Llberator prevents users 
obtaining working copies ol one 
of the essential compiler files by 
all means apart from use of the 
master. The user can obtain up 
to five working copies from this 
master, configured to any 
chosen storage device. Once a 
working copy is created, it can 
be used without hindrance from 
any other security system. 

Using Q-Llberator is simplicity 
itself. The boot program loads 
the compiler's run time routines 
and SuperBASlC extensions used 
by the compiler Once these are 
installed, the BASIC program to 
be compiled is loaded as 
normal, and the program 
compiled with the 'LIBERATE' 
command. 

Q-Liberalor compiles in two 
passes. The first pass produces a 
working copy of the BASIC 
program: the second pass 
produces the complied code 
The user can select the second 
passes to occur automalically 
ofter Ihe first, if sufficient RAM is 
available. 

There ore several options 
available tor the compiled 
code, In program development, 
Q-Llberator will produce a line 
number table and/or memory 
usage statistics, which help to 
Identity errors. These options can 
be suppressed in producing the 
tinai version, to save space. The 
run time routines can be 
incorporated into the final coda 
producing a totally independent 
program, or they can be kept 
separata The latter option can 
save a lot at space if you have 



several Q-L iberator compiled 
programs running concurrently 

Extended SuperBASlC 
commands can be incorporated 
into the Q-Llberator produced 
code. Up to eight machine code 
sets of new commands can be 
added, bul you'll need to have 
a little knowledge of these 
routines (the start ol the 
initialisation routine, and the 
start of the name table relalive 
to the start of the code) to 
supply the compiler with the 
appropriate parameters. Other 
compiler options Include setting 
heap, stack, and input buffer 
sizes, and swiiching cntoff 
Integer arithmetic modes. These 
options are available by 
Inserting simple REM lines into 
the SuperBASlC program. 

A number of SuperBASlC 
extensions Qte supplied with 
Q-Liberator, for use specifically 
with the compiler, Ol particular 
Interest are commands to turn 
on/off the cursor in the compiled 
program, and a useful set ol 
error Irapping commands which 
can replace the mixed bag of 
commands in the various ROM 
versions of the QL 

The producers ol Q-Llberalor 
make the claim for their product 
that it is fully compatible with 
SuperSAStC (bearing in mind 
thai there are several 
commands e.g. LIST which make 
no sense In a compiled code). 
In reviewing this product, several 
programs were compiled. All 
complied versions worked well, 
wlih little or no modification 
required to the BASIC programs 
to achieve successful 
compilation. The compiler 
picked up a missing END SELECT 
In one program, which Qls 
translator did not seem to mind. 
The friendly error and warning 
messages allowed easy 
interception of Ihis and olhet 
minor problems. 

The first thing to note is Ihe 
difference memory size can 
make to operating speed; with 
more RAM, BASIC and complied 
programs work faster. The test 
program complied wilh 
Q- Liberator (with all defaull 
options set) produced significant 
savings on everything except the 
trigonometry lest. This is not 
surprising, as trigonometry 
calculations require a lot of 
ROM time - whether in BASIC or 
as a compiled program. 
Inclusion of the run time module 
into Ihe Q-Liberate compiled 
program makes no significant 
difference to operating speed. 

The lime saving on inleger 
molhs was disappointing. 



SuperBASlC doesn't perform true 
Inleger mathematics (Integers 
are converted to Hooting point 
numbers before they ore used), 
so a very large saving with use 
ol variables with the %' suffix on 
compilation was to be 
expected. It seems that 
Q-Liberator will not correctly 
interpret the '%' In a variable 
without the integer maths 
directive switched on. 

Surprisingly, with the integer 
directive, the simple loop takes 
longer to perform, so care Is 
needed with this directive to 
optimise operating speed. 
Integer mathematics with 
trigonometric functions is 
meaningless, but the compiler 
compiled and ran integer trig 
functions without complaint! 

For comparison, the same 
routine was complied wlih 
Supercharge, and the operating 
speeds are about Ihe same: 
Supercharge has the edge on 
the simple loop and integer 
maths. GAiberafor does slightly 
better with the FOR/NEXT loop 
and trigonometry test. 
Supercharge failed lo compile 
RESULT procedure correctly (II 
provided an Inleger result), so 
that had to be altered to 
provide results tor comparisong. 

All tile sizes were 
oblained using the INFO option 
in ICE. Surprisingly, all 
Q Liberated files were larger 
than the corresponding 
SuperBASlC tile (even without 
incorporating the run time 
module), and Iheir size not 
predictable from the size of the 
original SuperBASlC file. 
Incorporation of the run time 
module adds anolher 8K to the 
size of the compiled program. 

For the shortest (375K BASIC 
file) program, compilation look 
180 seconds with mic rod rives 
and 115 seconds with RAM discs. 
In every case, loading the 
compiled program was much 
faster than the corresponding 
SuperBASlC program. This was 
particularly noticeable with the 
longer programs. 

With Its very close 
compatibility with SuperBASlC 
and simplicity ol use, Q-Liberator 
offers a distinct advantage over 
Supercharge And for 
those who simply wont their 
SuperBASlC programs to load 
and work faster, Q-Liberator has 
a lot to offer. Pity 41 Is not priced 
a little more reasonably. 



Liberation Software, 43 Clifton 
Road, Kingston upon Thames, 
Surrey 
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Peter Sweasey is 
thawed out temporarily 
to review Silicon 
Dreams and the first 
GAC adventures. 

Though the Ides of March may 
be approaching as you read 
this, the dungeon is currently 
several inches deep in snow. No 
£5 bcnusses (or me; I Just have to 
contenl myself with making snow 
figure versions ot Bryan, my 
barbaric editor, then jumping 
up and down on them, 

If is so cold ot the moment 
thai my laithful Spectrum [this 
particular model is over four 
years old) has been affected. If 
left in its usual position overnight. 
half the keyboard behoves as if 
symbol shlfl is permanently 
being pressed: the remedy Is to 
place the machine in the linen 
cupboard lor ten minutes! 

Several monlhs ago 1 plugged 
a Ihen fledgling adventure club 
called Adventure probe. Well. I'm 
glad to see the magazine has 
grown considerably since then, 



end you get a lot more tor your 
£1 cover fee for 75p It you take 
out a year's subscription). As 
Sandra Sharkey (the magazine's 
editor) says, reader feedback 
has improved It tremendously. 
There are various hinls, reviews, 
and opinions: but what Probe 
seems especially strong on Is 
help. Several pages are 
crammed lull of readers' names, 
followed by lists of games that 
they are prepared to help with. 
Maps and solutions can be 
bought from Probe themselves 
to; the princely sum of a firsl 
class stamp! Enctosed with each 
issue Is Adventure Shop, which is 
a catalogue of amateur games 
lor sole, some oi which sound 
most Intriguing. Something 
which particularly caught my 
eye was an ad for The Fix — an 
addiiion to Ihe Quill which, 
though not written by Gilsoft. 
adds full sentence interpretation 
and a proper WAIT command. 
Generally, interacfion between 
readers seems better than in 
most such clubs, so If you're an 
adventure freak, it could be 
worth buying a trial copy. Send 
£1 for o sample issue to: 
Adventure Probe. 73 Merton 



Road, Highfield. Wlgan WN3 6AI 

A produci called the 
Adventure Builder System also 
reached me this month, courtesy 
of CRLs awesomely feeble 
budgel division, Alpha Omega. 
For |ust under a tiver, this may 
appear to offer a bargain Quill 
but no such luck- If provides you 
with a set of routines and 
structures tor you lo write your 
game around — in BASIC! The 
coded roullnes are much (aster 
lhan BASIC would be, speed 
supposedly being that 
languages main disadvantage 
This really is a pointless release. 
GAC ihe Quill and Gilsofts soon- 
fo-be-released Professional 
Adventure Writer all enable you 
lo write much faster and more 
complicated adventures, with 
almost the same flexibility as 
BASIC bui less of the hassle, 
SASIC program mi ng is time- 
consuming and wasteful of 
memory — that's why Quill-type 
utilities were designed in the firsl 
place. Besides, ABS is only £4 
cheaper lhan the recently re- 
priced Quill. If people want to 
write for pleasure. I think they will 
pay the extra; if they wont to 
write commercially, they'll have to. 

■ 
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E L P L I N E 

-—«»«««.«— preservatives! And now ol 

special sale prices — every 

when you arrive then SAY TO solution must go! If you hove a 

BARD "SHOOT DRAGON". II he's nosly Boggit problem, troubles 

not. go east, wait tor a tew with vampires in Dracula, or are 

I've been having a litlle new- moves (wearing the ring might unable to ring thai bell in 

year cleonouf down here, ond help), then eas( again and he Hunchback — well Mindplay 

Tve discovered something ol a should be there (TM) can help, 

backlog ot old problems to be Adam Cochrane needs help Yes, your super, soaraway 

dealt with Sincere apologies to m Denis Through The Drinking ZXCM has devised this simple 

anyone who has had to wait for Glass The important Ihing is not system — even the hamster 

a reply: I should hove cleared to go out through the window to could use it! 

the syslem by the time you read start wilh. Dress, take the letler. Step 1: Take a pen, 

this, so you will not have to wail radiation suit and Cherry Step 2: Fiii in the coupon, 

so long in fulure. Blossom, move the sheets from Step 3: Send it ott to the oddtess 

P, Logue trom Abingdon asks Maggie's Den to your own, take below, 

how to pay tribute to Nero in and wear the leelh, then out into Follow those ond before you can 

Roman Eureka, Anthony Dunn Downing Slreet and BUY TICKETS, say Sid. your posers will have 

kindly supplies the answer; K. Thain wants to board a been solved. Please read the 

simply HAIL him. Another quickie train in Oouble Play's The small print now. . . 

trom Mick Hitchman, who needs Moreby Jewels I've never British correspondents, please 

the words to climb out of the liM played this, so I'm indebted to enclose a stamped, addressed 

in Interceptor's Aftershock, once Ihe help of Cheshire's John envelope if you want a personal 

he has removed the ceiling Hunter. In the garden ot your reply rolher than wait some 

panel, Er, CLIMB OUT OF UFT. . house, GET ENVELOPE (it's slicking monihs for the magazine to 

David Brown ol Standord-Le- out your door), and OPEN it. Go come out, tl you ore writing trom 

Hope would like 1o enter the lo the railway station, GET and abroad, just enclose an 

Ivory Tower in Ocean's Never READ TIMETABLE, GO TOILET, USE envelope - 111 add the postage. 

Ending Story As far as I know, it's TOILET, U. N, SHOW TICKET, ENTER I try to respond wilh in two 

impossible in Part One — you PLATFORM ond BOARD TRAIN. "K" months but I can take longer (on 

certainly do nol need to. At Ihe is also stuck in Kiel's Castle the other hand you might 

start ot Part Three you'll find Colditz. which again I have not receive an immediate reply), t 

ourself outside .1 - UNLOCK played, but which again John ONLY DEAL WITH ADVENTURES. Not 

DOOR with Ihe gold key from Hunter helps with. USE GRENADE arcade games; or technical 

part two (found west from the In the passage of rats. Avoid the problems (write to Crosswires 

torture chamber). Thanks to radio room, you don't need to about those); or arcade 

Charles James for a Never visit It to complete the game. adventures (Gargoyle gomes 

Ending solution John also helped a reader ouf included, noi even Heavy on The 

Peter Davies — who describes with Runes Ot Zendos (Ihe solu* Magick). Please put the name of 

himself, quite accurately, as "Ihe Hon is too complicated to print the game you're wriling aboul 

hermit who is still playing Planet here) so many thanks indeed. on back of the envelope And 

Of Death' — wonts lo know how PLEASE don't write letters asking 

to gef the mirror without HELP! for general solutions — I just 

breaking it, From the cavern its Anybody ouf there solved Vera dont hove the time lo write 

housed in, go to the adjoining Cruz or Queslprobe 3? Please these out for everyone. (They con 

wind tunnel, ond take and wear send me a solution if you have be obtained, however, from 

ihe gloves you'll find Ihere With — I'll be happy lo help with clubs like Adventure Probe — 

ihese. pick up the man and anoiher game in return. see this month's introduction), 

drop him. As a result, he'll be \Atn\m nnnHhwa trt The oddress < s; Mindplay. ZX 

removed from the mirror, so you wave gooaDye IO Computing. No 1 Golden 

can shoot him without incurring adventuring blues Square, London W1R 3AB. How 

bad luck * " many other magazines solve 

Some Hobblt queries next. with new syslem. Helpline your problems like this AND 

Someone called automatic No additives or | egye vour hands silky smooth? 
"Vandepealtom" from Belgium 

wonls lo find the mdgic ring in J" »——————— — ™ — — -.— ——— — — — — — 

the dark, sluffy passages From 

the Goblin's dungeon, go west im**- 

i a ■ 3Tj .— . .m. ■ — ■ 1111 Wl 

out the window, then SW. D. WAIT 
for the goblin lo appear. N, SE 

and E. Les Acton from the Isle of Company: „.. 

Wight has broken through the 

spiders' web lo the Elves' I 

Clearing. "How do I go through I Problem: 

the magic door?'* you need to I I 

wear the ring, then EXAMINE | ,„.., I 

DOOR Keep WAlTing and | I 
wearing the ring alternatively: 

eventually the door will open as | | 
an ell sweeps by. Go NE 

immediately this happens, , h , , | 

before the door closes again. ■ cwn nw ** *«'«* 

Norwegian Sam Mac Dona Id 

wishes to kill the dragon without u am » 

onyones help, ! think this is 

impossible: you need to pick up 

Bard at Lake Town (literally! — Address: ~ « 

CARRY BARD). Then head to Ihe 

dragon's treasure hall, avoiding ..... ,,..,. „ ,.„., ,,„,„ „„, 

him on your way. If he's there L. ____——_»«»«__«_««••» — — — — —— — — 
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SILICON DREAMS 



Ram bird 
£14.95 
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Following Jewels ol Darkness" 
last year. I his Rain bird offering 
Is another collection ol three 
revamped, repackaged Level 3 
adveniures This lime the games 
are m Iht? science-fiction genre. 
and tell Ihe extraordinary tale 
ol Kim Kimberfy. In Snowball, 
you play Kim and, re-awoken 
from deepfreeze storage, must 
save the eponymous space- 
crali from crashing Info a slar 
Return lo Eden linds you crash 
landing on ihe planet of the 
some name, having been 
wrongly accused of sabotag- 
ing the Snowball Fighl through 
(he alien jungle, then survive 
Ihe deserted luiure ciiy ol 
Enoch, built mony years ago by 
advanced robots preparing for 
Ihe colonists' arrival, It's now m 
a precarious slate and staffed 
by droids hostile to your 
Inlrusion Worm In Paradise, sel 
a century laler, sees you as a 
citizen ol Enoch, an exlreme 
right-wing slate run by robots, in 
which all must conform and 
Kim is worshipped, ten in -style 
Challenge Ihe system, and save 
the world' 



I searched the box carefully 
on receipt — surely Telecom 
haven't finally listened lo all the 
criticisms? Yes Ihey have — lo 
the unending gratitude of ad- 
venturers, the dreaded Lenslok 
has been scrapped' Olherwlse, 
t experienced a powerful feel- 
ing ol deja vu when reviewing 
Silicon Dreams It contains 
almost enact lv Ihe some un- 
necessary faults as Jewels Ol 
Darkness, as we II as that gomes 
good points 

All three adventures are 
large, and full of ingenious 
puzzles One of Ihe games 
alone would keep most people 
occupied for months. Vocabu- 
lary is large and complex sen- 
tences ore allowed A highly 
readable instruction book lei 
also Includes a novella — Eden 
Song' which lor Irom being 
some overblown epic laden 
with silly names Is unexpectedly 
humorous, if not entirely in the 
style of Ihe games 

Bui the potential for a 
masterpiece has ogam been 
wosied through silly errors; like 
painting lh<? srtirle on Ihe Won a 



Usa with a blue crayon, First up 
my traditional moan; Ihe gra- 
phics are truly abysmal. Blotchy, 
olten unrecognisable and, in 
this collection, so simple in 
design as lo render ihem even 
more pointless than in the past. 
Ihe scroenshots her© do not do 
ihem lusirce — you have lo be 
close lo ihe screen tor ihe full 
impact In ihe cose of Eden, Ihe 
graphics are worse than ihose 
included on Us original release! 
I always ihoughl the Spectrum's 
attribute problems were to 
blame for Ihe pics' dreadful- 
ness, but Ihe Alan ST screenshots 
shown on the packaging are 
almost as useless. Why Rain bird 
ollow Ihis sloppmess in what is 
supposed to be Ihe Cream of 
British adventures is beyond me: 
though at least 1 see ST users will 
be gelling digitised Geoflrey 
Dawson graphics on ihe next 
joint release. Fortunately, 
expanded, lexlonly versions of 
each adventure are provided 
Ihe qualify ol the text is so much 
better in Ihese versions I hat they 
(eel like dilferenl adventures 
Certainly Ihey are much more 
atmospheric and Ihey are 
easier, since Ihe strange tech- 
nology ts explained better. 

Presentation Is poor: all text 
is pnnled in yellow on black in 
the noimal Spectrum charade* 
set. which makes an untidy 
mess Why no colour, or beller 
spacing and a more readable 
character set? SttU no loading 
screen either. Instead ol an 
Olmospherlc picture lo set Ihe 
mood we have "Level 9" printed ■ 
In several dillerent colours — 
Ihis looked crude even when I 
lirst encountered II several years 
ago 



RAMSAVErLOAD is slandord 
on Quilled games, so its omis- 
sion Irom a major release Is 
disappointing. Al leasl il could 
have been Included in Ihe text 
only version, using some ol the 
memory freed by removing the 
graphics its absence wouldn't 
be so bad if conventional tope 
loading was nol so drawn oul. 
The security device — giving 
you a page and line reference 
from Eden Song and asking you 
which word II refers lo — Is nol 
as nksome as Lenslok: however, 
you have lo do this every lime 
you RESTORE from tape, which 
lor most advent ureers I suspect 
will be olion. as death lurks 
round every corner Why nol jusl 
ask for a word at ceriain key 
points in ihe game? 

As with JOD I must express 
how disappointed I am thai Ihe 
potential Ol Ihese games has 
not been realised. I sincerely 
hope Level 9 will lake notice of 
some of the en lie Isms — Ihey 
are meant lo be constructive, 
Thai said. Ihe package oilers 
improved versions ol three 
excellent adventures al half ihe 
original cosl. Individually ihey 
would have been Monsier Hi is 
— so together Ihey are, loa 
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WINTER WONDERLAND/ 
THE LEGEND OF 
APACHE GOLD 

Medallion Graphic Adventures (Incentive) 
£?.9S each 



These Iwo advenlures are 
reviewed together becouse 
Iheir faults are similar: and 
they're the first I've seen wrillen 
with Incentive's Graphic Adven- 
ture Creator, so ore ihey better 



lhan your overage Quilled 
piece? 

Apache Gold sees you as 
cowboy Luke Warm (groan), m 
search of ihe treasure buried 
with on Indian Chief, f he writer 
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Apache Gold 

is teter Torrance, described as 
a "fanlosy author ' on the pack- 
aging: in loci a credit orisig 
Irom his previous successes, 
Firebird cheoples Subsunk and 
Seabose Delta. Winter Wonder- 
land casis you os on anthropo- 
logist - original ai least — who 
must Invesligate a Tibetan civil- 
isation, which has never been 
in contact with the rest of 
mankind. v©1 developed at the 
same rale 

Immediately you notice the 
graphics — appropriately so 
Considering the utility's name — 
which are (aster, bolder and 
much bigger than In Quilled 



games, and remain an screen 
ralher than scroll up The pics 
are jolly enough in Apache 
Gold, but poor and repetitive in 
Winler Wonderland, In neither 
game are they consistently up 
to Ihe design standard of The 
Hobbil Irom four yeais ago! The 
text window is loo small, with no 
border separating it from ihe 
graphics. Because everything 
scrolls out or sighi so soon, you 
have lo keep LOQKlng, bul this 
causes Ihe picture lo draw 
again on lop of itself, with a 
resulting, unnecessary delay. 
Text display is black on while (or 
on blue, deeper into Winler 



Wonderland), wilh no re- 
designed character set. Com- 
bined with slightly sluggish 
printing limes, I his means that 
Ihe games don't appear any- 
Ihing like as slick as. lor 
example The (Quilled) Colour 
Oi Magic 

An advantage ol GACed 
gomes over Quilted ones is the 
sorting facilities: you can enter 
commands in upper and lower 
case, punctuate and use cursor 
keys. Also, these games some- 
times require sentences with 
more than two key words. How- 
ever, despite their technical 
super i only, the actual adven- 
tures are lairly primilive by 
todays standard* Description 
in boih is beiow par, dull m 
Winler Wonderland and simple, 
almost childish, In Apache 
Gold Torrance STILL has an 
ANNOYING hfcbil of breaking 
into CAPITALS lor no APPARENT 
reoson. and PUNCTUATION 
problems. Neiiher game is 
particularly atmospheric 01 
innovative — just lairly tra- 
ditional puzzle solving, marred 
in Winler Wonderland by 'in* 
stani death locations ", a dumb 
idea which should have aied 
out aeons ago Torrance gives 
clues which are laughable lor 
their lock ol sublTety. Bolh 
games have limited vocabu- 
laries and a disappointing lack 
ol responses. And Ihe Instruc- 
tions ore too skimpy — nothing 
on tape storage, or (in Winter 
Wonderland) on how to com- 
municoie wiih oiher characters. 



In short, what we have here 
are two unremarkable adven- 
tures, which could hove been 
written a year or two ago They 
would make ideal, indeed par- 
ticularly entertaining, budget 
games. However, eighi pounds 
Is a ridiculous price lor such 
mediocrity, so sieei clear. What 
I tind surprising is that these 
were Ihe best of the many 
games Incentive were sent 
(Medallion is Incentive's own 
tabet for such games). Evidently 
there are no hordes of potential 
McNeills and Austins out there 
— unless you can prove 
otherwise. . . 





Advertisements are expected to conform 10 rules and standards laid 
t\ down by the Advertising Standards Authority. Most do. The Few that 
don't we'd like you to write in about. 

And if you'd like a copy of these rules for press, poster and cinema 
advertisements, please send for our booklet. Its free 



The Advertising Standards Authority. 

We're here to put it rightJ 

ASA Ltd.. Dcpt. Y Brook House. Tomrigton Race, London WC if. 7HN 

i his space isifcin.iitil in the inu-H-mol hiijh standards ol advertising 
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Rainbird are probably 
the only software house 
never to get a bad 
review from zx. So 
what's their secret? 



hen I went along to visit 
Rainbird Clare Edgeley had jusl 
tidied up her desk to keep the 
safety officer happy — "my desk 
had everything wrong with It". 

Depress! ngly. C tares pit of 
flootspace looked like an oasis 
compared 1o Ihe heap that 
posses lot my own desk In fact 
Roinbird's offices, in a modern 
office block in the West End of 
London, seemed a bit cheerier 
and more well organised than 
many of the software houses I've 
visited in the pasl But then, 
whereas most UK software houses 
began as back-bedroom outfits 
and slowly expanded into small 
companies as the piles of 
paperwork and machinery got 
oul of hand, Roinbird came al 
the Industry from the opposite 
direction, As pari of the 
Telecomsoft group of companies 
(which also includes Firebird. 
Beyond and Odin), Rainbird are 
actually a small offshoot of the 
vast British Telecom organisation. 
Bui like mo si software houses 
they've managed 1o avoid (oo 
much office stuffiness and 
remain fairly informal 

Clare is Roinbird's RR. 
Manager but she is also an ex 
computer journalist, having 
worked for Computer and Video 
Gomes and ar\ obscure 
competitor called Sinclair User. 

Former software reviewers 
moving mlo PR face a potentiol 
quandary Oo Ihey 
wholeheartedly push a product 
they would have panned in their 
former role? Forlunotely lhat 
problem doesn't arise with 
Rainbird since I can'1 remember 
any of their products ever 
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getting o bod review. Unlike 
many companies that make 
similar claims, Rainbird have 
genuinely built up a reputation 
for releasing a smotl number of 
high quality products. 

This is probably due to the 
tact thai the label was set up to 
be the quality' part ot the 
Telecom group 

"We're the lop end of the 
range — high quality ', Clare 
fold me. "Well look al anything. 
Some ol the best games have 



landed on software houses' 
doorsteps as complete games, 
but if someone comes 1o gs with 
a scenario or an Idea that we 
tike, we'll develop it. Bui we 
wouldn't bring oul jusl anything 
— if we're offered something 
lhafs not worth our E14-E17 price 
range we won't accepl It," 

But isn't if difficult to 
continually maintain a lead 
when you're dealing with a 
machine like the Spectrum 
which has been taken about as 
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for as if can go by now? 

'Yes, but converting down from 
big machines helpf. We 
produce conversions for about 
ten machines and some of our 
games slarl on the Amiga and 
ST and or© converted down onto 
the Spectrum so we sometimes 
manage to do things that we 
didn't think could be done on 
the Spectrum, Starglider 128 has 
digitised speech which we didn't 
think we'd be able to da I don't 
Ihlnk there's a single bil of 
memory left in there.' 

An obvious example ol this 
converting downwards' policy Is 
Art Studio, the graphics ulilify 
that brought to the Speclrum a 
system of Icons and menu-driven 
con l ro is formerly only seen on 
much more powerful business 
machines. Mind you. it's nol 
always a case of convening 
down onto the poor litlle 
Spectrum. Rainbird's 
collaborations with Level 9 (the 
Jewels ol Darkness and Silicon 
Dreams trilogies) started on the 
Spectrum and have moved 



The Knight Ore Cometh 

The lost two Level 9 products 
from Ralnbird were upgraded 
versions of earlier releases, but 
coming soon is Knight Ore, a 
brand new L9 game in three 
pads, and something of a 
deparlure Irom their old style In 
it you play an Ore setting out to 
gain revenge on the humans 
who spend all Iheir time 
victimising Ores in fantasy novels 
and games (there's a twist in 
Ihere though, but I'm nol going 
to tell you about it), The game 
features a number of 
independent characters that 
you'll have to deal with, and 
whose help you'll need if you're 
going 1o complele the game so 
you can't just go around KILLing 
everything in sight, 

After making the coffee, Clare 




onwards and upwards ihrough a 
whole range of machines and 
are doing very well in both 
America and Europe- 




shuttled me into fhe computer 
room where I met Gary (also ex 
C+VG) and Paul four resident 
wlz — he does manuals and 
things'*). The Spectrum version of 
Ihe game wasn't yet complete, 
but Paul {"he's the resident wiz, 
I'm the orcti-wlz") booted up the 
graphics for the Amiga version 
to show me, 

Pete Sweasey, our resident 
adventure fiend, will be pleased 
to hear that L9 have adopted a 
totally new style lor their game 
graphics in Knight Ore They've 
commissioned a number of 
pieces of original ortwork and 
digitised them. The result, on the 
Amiga anyway is pretty 
impressive, with some pictures 
that look almost impressionistic 
and olhers thai have almost 
photographic clarity of detail 
(fingers crossed they won't look 
too bad on the Spectrum). 

Knight Ore is due out lor the 
Spectrum shortly as is the 128 
version of Magnetic Scrolls' 
advenlure, The Pawn, In the 
meantime though I decided lhaf 
I should gel back and tidy up 
my own desk in case fhe safety 
officer dropped by. 
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The arcade conversion 
set to make converts of 
us all. 



Gauntlet 
US Gold 
£9.95 Srf 

^ 




This Is Ihe game that everyone 
has been waiting for. During a 
wail for the official version of 
Gauntlel from US Gold. Ihe rest 
of Ihe software industry has 
developed an overwhelming 
compulsion to produce Ga untie? 
imitations This chorus of "send in 
the clones" has brought us Storm 
(MasiLHironic). Dandy (Electric 
Dreams] and Druid (Firebird) 

So, has the market been 
salurated 1o Ihe extern that 
Gaunllet is an anti-climax? The 
short answer is no. Despite 
approaching the game with mis- 
givings that it could be 
disappointing (given the hype its 
received) I can report that the 



official Gauntlet is by far ihe 
most enjoyable and addictive of 
Ihem all. 

The original arcade game 
could be played by up to four 
players, On the Spectrum of 
course, this is whittled down to 
two (thankfully both can play 
with a loystick) but it is the 
option of cut and slash 
teamwork as you clear dungeon 
after dungeon of nasties fhaf 
adds a whole new dimension to 
playing a Spectrum game You 
would expect this two player 
option to slow down the action 
but surprisingly there is no loss of 
speed and the action is 
frenetically fast. 
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You have a choice of tour 
characters and, if playing the 
two player game, it's besl to 
choose characters that have 
complimentary characteristics, 
Thor, lor instance, is a warrior 
wilh excellent muscle power 
and good in close combat but 
o dunce when it comes to 
casting spells. You might wan! to 
team him with Merlin who gets 
pummelled badly In hand to 
hand fighting, but can use his 
magic power to wipe out 
monsters and the generators that 
spawn them, 

Thyra the Valkyrie's speciality 
Is hond to hand combat and 
Questor the Elf relies on his 
magic charms to make up for 
moderate abilities at fighting. 

As for adversaries, the 
dungeons are overflowing wtih 
them, ranging trom ghosts to 
Death, whose fatal charms will 
drain you of health unless you 
have the spell to kill him. In 
addition there are Grunts; 
Demons, bobbers and Sorcerors 
all with their own characteristics 
and each requiring a slightly 
different approach to despatch 
Itiem most effectively. 



Be warned that due to the 
complexity at Gauntlet (512 
levels) there Is a lot of time spent 
rewinding and loading from 
tape. If you don't find Gauntlet 
compulsive this could be a drag 
but if you become addicted 
these breaks can become a 
welcome respite from ihe un- 
relenting battle 

Dungeon plays 

The aim of the game of course is 
to fight, barge, charm, shooi and 
punch your way through those 
500-ptus levels. It's not a game 
for dedicated strategists. For one 
thing the swarms at dungeon 
dwellers threatening you leave 
little time tar planning ahead. 
There are, however, ploys you'll 
n&ed to Implement it you want 
to survive. Unless you are an 
advanced player you can forget 
about the points tally — worry 
instead about your health score. 
Go for all the food you can pick 
up (same of II is poisoned but 
otter a while you con spot the 
difference) initially 1 found myself 
shooting food by mistake in the 
heat of the fray (not a good 
Idea). 



If cornered by monsters fry to 
destroy the generators, you can't 
clear a screen completely until 
you have. Moss slaying of 
roomfuis of magic ghouls may 
make you feet good but think of 
your health which will be 
sapped by each individual 
conlacf. 

Gauntlef holds a lot of 
surprises: Ihe graphics are vivid 
and maintain their clarity, even 
on a screen teeming with detail. 
The speed of the game will 
satisfy even Ihe hardened 
arcade player, the lifespan of 
the gome will keep the value- 
conscious happy and there are 
enough elements to It to satisfy 
those who want something more 
than to just shoot things Of 
course it you just like shooting 
things and know somebody else 
who likes shooting ihings too, 
then this game will seem very 
close to heaven. 
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DISCOVERY 



COLUM 



Advice for Discovery 
Disc owners from John 
Wase 




■ suppose I've asked for It. but 
ovei the lost lew months quite a 
tew enquiries hove been mode 
about the capacity of Discovery 
principally, I suppose, because I 
mentioned that it is possible to 
add o Double Stded Double 
Density (DSDD) 5.25* drive. So, to 
get things straight, let's look at 
just what there is inside ihol 
block metal box. 

The Drive 

As fitted to all standard 
Discovery units, this is a 40 track 
single sided three and o quarter 
inch drive, known in the 
computer Irade as a quarter 
megabyte drive'. The tracks are 
recorded as concentric circles. 
The mechanism reads 40 tracks 
on just the one side ot the disc 
So any old three and a halt inch 
disc which has at least 40 tracks 
and which is the right shape to 
til the mechanism will da It you 
Insert an 60 track disc (that is 
merely one in which the oxide 
particles are so small and the 
thing so precise that it is 
possible to put tracks much 
closer together than the 40 track 
disc withoul there being 
interierence between one track 
and the nexl] Ihe mechanism is 
only able to record 40 tracks on 
it. 

There is a power supply unit 
Included on Discovery's circuit 
board which powers bolh 
Discovery and Spectrum, The 
power supply which came with 
early Spectrums had so little 
power lo spore ihol there was 
not always enough to work 
Opus's early Speclrados systems, 
so in some coses these would 
not work: Ihe Discovery wos a 
refinement of this system and its 
PSU now has plenty ot power to 
spare 

The interlace contains a read 
only memory (ROM] which 
Intercepts error messages and is 
paged in on receiving one ol its 



own commands. It you took ol 
Ihe Spectrum's memorv map, 
you will see lhai Ihe SpeclrurtVs 
ROM occupies Ihe tirst 16K. 
Discovery ROM occupies the first 
8K, and is swllched in and out 
alternately with the Spectrum 
ROM. As you know, the Spectrum 
ROM can be PEEKed to see 
what's in each address, but 11 
you try to POKE a value into on 
address, ll lakes no notice 
Similarly, Ihe discovery ROM 
contains unalterable information. 
This method ol operation is 
exactly tike interface 1: however, 
discs are operated instead ot 
microdrives. and, as the code is 
written rather differently. Ihe 
hook codes which operate from 
machine code are different. So 
the two are compatible Irom 
any BASIC program, but not in 
respect of machine coda 

Formatting 

One of my correspondents 
recently was very uptight 
becouse Ihe capacity of a 
quarter megabyte drive is only 
178K. This, he growled, is grossly 
misleading. And so If is. but 
there Is a good reason, 
Information recorded on o 
casssette lape Is recorded 
sequentially: you hove to grind 
through the lot until you come to 
what you want, A disc 
immediately accesses your 
chosen program. This is because 
each trock on the disc is further 
divided up by the operating 
system into sectors or blocks, 
according to a sel plan dictated 
by the software (the firmware on 
the Discovery ROM), the Directory 
or Catalogue of the disc This 
directs the drive to read so 
many sectors, or, alternatively, to 
save to so many sectors at 
particular locations. The number 
of sectors used is arrived at as a 
compromise. Imagine a disc 
divided up into only one sector, 
and imagine irying to save IK 



programs on it, As you can't 
direct the thing to start half way 
through a sector, you could only 
save one program, which you 
could access instantly. Moreover. 
I guess that you could moke this 
program almost 250K long by a 
bil ol fiddling about. Imagine 
dividing Ihe thing up Into one 
byte sectors. Vou would need a 
catalogue miles long for ihe 
thing to read, and whilst 
economical up to a point, 
access limes would be 
enormous So the choice of 
sector length, etc. is a 
compromise between speed 
and wosle. Discovery is pretty 
reliable, has reasonable access 
speeds, and wastes relatively 
little of Ihe disc 



Second disc 

When o second disc Is added, 
the drive mechanism prlnled 
circuit board has provision io 
enable one lo configure it as 
disc 2. and a Random Access 
Memory (RAM) chip has to be 
added inside Discovery. This is 
because the delauit values In 
the Discovery ROM all reler lo 
Disc 1. 40 trock. single side. The 
RAM chip occupies the memory 
locations immediately above the 
Discovery ROM and is paged in 
with it: on sensing the presence 
of the RAM chip, the ROM 
empties its default values into 
the RAM chip. RAM. unlike ROM 
con be altered; it con be POKed 
as well as PEEKed, If you read n 
a DSDD disc in drive 2, assuming 
that thai is Ihe mechanism 
which you have plugged In 
there, fhen the firmware senses 
that the drive is not 40 track and 
single sided, ond the default 
values for drive 2 are adjusted in 
the RAM fo match those ot the 
disc read in. Before you can use 
such o system you must have a 
disc lo read in or a program to 
configure il. hence the frustration 
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of some who have fitted extra 
capacity drives but have only 
been able ro get }hem lo 
FORMAT lo 17SK: the values are 
sel at default until something 
tells the system dilterently. Finally, 
il you have only the standard 
drive, fitting the RAM chip is nol 
really going to help you very 
much. True, you will be abie to 
adjust the sector length and one 
or two other Ihings. but this will 
never enable you to store a 
megabyte, as some of my more 
oplirrustic correspondents had 
hoped, I hope Ihis will help to 
clear up some of the 
misconceptions. 

I mentioned only a couple ot 
months ago lhat I had seen 
noihing which used Discovery's 
random access facility, so Jim 
Burke of Harriet, Herts, promptly 
sent me DISCUST3. Although this 
program tacks some polish and 
finesse, as Jim would be Ihe first 
to admit. It nevertheless does the 
trick, and that is the object of 
the exercise, D(SCLIST3 keeps a 
list ot all the program, and 
associated dalomes, printfiles 
and so, which are kept in 
random access lile called 
discs3 Hh , Once you have this, you 
can select any Item by title, by 
ihe type of item or by the disc 
that it's on. The program is listed 
in Figure! It's pretty self 
explanatory, alihough J found 
that I had to put In an extra line 
- 7 OPEN 3!T" lo get it to print. 
The REMs in lines 10 and 145 
also need to be removed: they 
are there to remind you that 
certain parameters need some 
alteration to enable much 
longer lists to be 
accommodoted- 

The Program 

The first time that you RUN this 
program, you will have to da 
GO TO 20 when the program 
can't lind Ihe random access 
data file *disc&3" asked tor in 
line 15; not surprising os you 
haven't made one yet, tines 
45.50 and 55 line up the list on 
Ihe screen rather ingeniously. I 
printed it oul (Figure 2) so that 
you can see what this data file 
looks like. Each enlry is given a 
number, on the left. Then follows 
the name of the entry. Next a 
letter Indicating the type of item, 
finally, a number for the disc on 




S Mr* -Distxisrs'- 
J.N.BurlM i*BJi 

IO REJ1 DIM rvMZOO,l3) tor IT'I 
I** LOAD •ll"di«£A3" DATA n» ( ) 
20 LET r-lSO, ft£H Last imtry 

fty cHetfc ing«"""«"«"""« 
23 OPEN l4;"»";trdiv^-r(NDIS 

,20Oi CLS 

"50 PRINT AT 0, 1 2j "OPT IONS" 5 At 

2,0f0 Lt«t Enlr im.-jAT 5,01"] 

R**l*ionit Addition* or fremh St 

*rt,-fAT **,0t - 2 Pick *n Entry by 
Nunbn*- , " ] AT 13,01*5 Select by T 
i. tin, C^ttrgwy or- Dikc rJumtnw . " 
jAI ta,'»;"* lo SAVE the program 

«**d Fili». *tftT rrt,rj. ; »a td stop." 
T3 INPUT "Number ■* "sc# 
4fl IF c*<>-o- TKN CO TO 63 
43 IF c»-"0- THEN CLS : FDR g- 
l 10 rt IF q* -9 («EN LET j*-* - 
"l PRINT l?ini«fint(q) ( TO 131 

90 IF g -10 AND g-99 THEN LET 
**■■* » "t PRINT •2igiA«jnf Cgl < 
TO 13) 

33 IF q'-lOO THEN LET *»="» "i 
PRINT •2iqi*1jn»iql I TD 131 
60 NEXT gt 00 TO 3VOi GO TO JO 
63 IF c*-*l- THEN CLE i CIO TO 

too 

70 IF c*-"Z" THEN CLS ( BO TO 
I4'i 

79 IF CI--3- THEN CLS t GO TO 
190 

00 IF c*-"4- THEN CCS J PRINT 
AT I0 # l2j "SAVING": GO TO JOQ 

BS IF c*-"3" THEN GO TD 93 

TO IF cl M l" OF* 6*0*2" OR ct 



CLOSE 11*3 STOP 

REM OPEN i4l"*-t 1 t-d"»*c-iV-R 



f >"Z' 



or et-' 



OR C#O m 5" THEN 



BEEP . 1 ,201 00 TO » 
93 CLOSE Mi STOP 

10O PRINT "HMTEl'-'-OO NOT USE 
""RUN-'uMm* th» DATA h« tapvn 

SAVED- ' ' ' Rivlw Linn (2Q),4 

3, I IO,233,2fKi and BOTO 103 for ft 

•vimonf , Addition)* or for * Pre 
m*\ StdTt." ,, "tGO TO 30 mna SbLm 
t 2 to pick * «el»ted niinhir) ■ " 
'"{DO TD SO .*nd Soloct 3 to Ski 
I'ct by Fi t iB.Cttrqory or tHsCl*" 
■""<GO TO Jo .»"! >.t>l<fCt 4 to SAV 
El. "I CLOSE »4t STOP 

lf>3 CLS 1 PRINT ~ntl» (miK 10) 
«JI2 to STOP),-" "TYPE A-rcade 
, S-l*tit, O-FAptnc U-tility, P- 
uiila, p-alt or n, F-ilinq> or 

N-i>c. DISC Nurtor" 

110 FOR g-139 10 rt «E« Fro* Mm 
i*t>»r Ihit l« ■■???- TO 130 (tlcii» 
■■■■••• 

IIS INPUl -rilLEI- -lOF"> -|nllgl 
II TO 11)! IF n*{g,l TO 3I--ZII" 

THEN BO IO 140 

190 INPUT "TYPE ""tA.S.G^U.P-tp^F 
,«> - t nng* *lt* TO IS) 

123 INPUT "Oil* -|n»<g>l|4 10 ) 

i -ii i Mm .. . i; jntfjjl I in Ifl 
I 

135 rUEMT qi REH q-13A 2A/H/0& 

14!) I HINT FLASH Is ' "Noh SAVE I 
GO TO $90) "l CLOSE Mi STOP 

14s CLS I REN OPEN »«»"»" I I t "dl 
««3"«NOI3 

130 PRINT "Input --999-- lp Sto 

P~ 

133 INPUT "which riMiord^iij 

\r Ni «-1;.j 

163 PRINT -No. "igi">"tn*l<|l U 
TO ) 
|70 (FdHJl -Nt?Kl--tfl 
173 IF o-m THEN GO 10 105 
1B0 IF g '999 TutN SO TO 140 



-y(C> or DisrCpr 



TO 
TO 
FO 



?20 
?40 



1S9 

1 9ii 

195 CLS ( POltE 7i63fl,Bi INPUT 
Tt llf IT) ,C«t«qr 
|M 

^00 IF M--T- THEN 00 

203 IF H--C" THEN GO 

2lO IF h*«"D** THEN GO 

213 ir LI '■!■' OR kf >"C" DR H 
-O" t»HN DEEP . l.ZOl GO TO I «Pj 

220 POKE 23i3B,Oi CLS 1 INPUT " 
litlelNB C^sv)' 4 "1 LINE tt( GO T 
O 203 

323 CL5 : F*1«T «2lAT 10,10,"C» 
t»Qori**1 -"[AT il.Oi-fllrcjdcLGI 
r*phl<:KS(t Jt re gdnrlp i»ttirni) , 
P(uf r Iflnl .F fl I irigl . FTC I *c«>t I *»• 
DU!i).UCt ill t v**"t POKE 21*39,0: 
INPUT "Cat«goryiN0 C**-)-* "( LIN 
E C* 

250 INPUT ,"LPRINT" , lyyn)"i«*: I 
F »t-"n- THEN LET q*Oi GO TO 28<J 

215 IF nf*-y" TKN LET g-lt i,PR 
INT " CATEGORY **|C;*! 00 TO 2 

DO 

2*0 POKE 2563B,Oi CLS t INPUT " 
Di*e"* "td* 

243 POtE 2:ti3B,0: INF'tlT ."LPRIM 
T">(y/n)"(vtt IF vt = »j>' THEN LET 
p-Oi GO TO 303 

3O0 tr vi.'y ThCN LET p-li LPR 
INT - OJSC "tdt: GO TO »3 

233 FOR g-1 TO r ■ REN *<•••»••• 

260 IF nflgMI TD LEN tl)-tt AN 
» p-O THEN GO SUB T .4*> 

2tO IF nUtjMI TO LEN H)"ti AN 
D p>l THEN GO SUB 343 

270 IF niig)c| TO LEN t*)< t* T 

HtN NEXT g 
Zn GO TO 590 

CLS i FOR g-l TO n 



I'll-- 
• * f • 

203 
N GO 

N GD 
293 
NEkT 
100 
303 
l«- 
M3 

N GO 

124 

N 00 
123 

g 

Z3Q 
•4-1 



ni n ><• 



IF nflq) f|2l»Ct AND g»0 THE 
SUH S40l NEXT Q 

If nllP]) ri2l-cf AND n-1 THE 
SUB J45i NEXT g 
IF ntCg)Ul TO UJOcf THEN 


GO TO 330 

PRINT i?; ' DISC "id* 

FOR <J-I TO rt REN *••••■•«• 

IF rt»<gl (14 J d* AND p-O THE 

SUB 1401 NEXT g 

IF n»<gl (14)«d« AND p" I THE 

BUB S43l NEKT g 

IF nUgl (14t -d* THEN NEXT 



GO SUB Z,tO 
StOP 

PRINT «2tn*CglCl TO It GO T 
VSO 

■V, 1 I NINI ill (cjl U ill I 
330 BEEP ,02,30 
133 RETURN 

SAO CLS i PRINT ■ ,/. 

.-1 PRINT nftllBMl TO )i RtiFI 
ch*ck rtH) (I TO ) 
V,' » r » - 1 II 
SJO BEEP ,l,ZOi PRINT », - 

Preim A t»y"i PAUSE Oi 
■ CLOSE «4l GO TO 30 
373 STOP 

■ % 1 I'RIW HI L'-. I-'; BftVtM 

V,-; '.RVl -li-DlSa IST3* L|WE i3i 
SAVE •l)''E|i«:m3* DATA n»Oi VEK 
IFY •lj"OlSCL15T3-i VENIFV - 1 i >l 
ikiS" DATA FtfOt PRINT INVERSE 
11 AT 10,L2f" 5AVE0 'i BEEP .3,20 
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HEXCONV 


u 


1 


12 


= 


Litil 


U 


i 


20 


— 


dismBkuti 1 


U 


1 


5 


- 


fruit 


B 


1 


13 


= 


dodgems 


A 


1 


21 


= 


MOON 


M 


1 


6 


= 


jackpot 


B 


1 


14 


■ 


ratcatch 


A 


I 


22 


= 


make4 


P 


1 


7 


= 


bouncer 


f\ 


1 


15 


= 


life 


P 


I 


23 


= 


coindrop 


A 


1 


B 




T. Kit 48k 


U 


1 


16 




guard! an 


M 


1 


24 




drawer 


G 


1 



Fig ufo 3 



o 
o 

Q 
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25 




TAB Fields 


U 


i 


67 




CADMASTER 


G 


4 


109= 


ARTstudia 


B 


6 


26 


= 


ackack 


A 


l 


68 


= 


estell 


G 


4 


110= 


super cat 


u 


6 


27 


^ 


headread 


U 


l 


69 


= 


oxo 


P 


4 


111 = 


test 


M 


6 


28 


= 


sti ckdraw 


B 


i 


70 


— 


clock 


M 


4 


112= 


mouse 


s 


6 


29 


= 


Tasword (r } 


M 


2 


71 


= 


sort 


U 


4 


113= 


draw 


6 


6 


30 


= 


pati ence 


S 


3 


72 


— 


TRICK 


n 


4 


114= 


shi p* 


li 


6 


31 


= 


SHUNTING 


P 


3 


73 


3T 


noi se gen 


M 


4 


115= 


card* 


G 


6 


32 


= 


engine 


G 


3 


74 


= 


roadrunner 


a 


4 


116= 


copypri nt 


il 


6 


33 


= 


edi tkey 


U 


3 


75 


= 


3d maze 


P 


4 


117= 


iraner2 


G 


6 


34 


= 


tnpl ki t 


u 


3 


76 


= 


eg 


M 


4 


118= 


disci ister 


F 


6 


35 


— 


mysterybox 


p 


3 


77 


= 


tick-tock 


B 


4 


119= 


D1SASM48 


U 


6 


36 


= 


BETALISTER 


F 


3 


78 


■ 


EXPLODE 


G 


4 


120= 


ani mator2 


i; 


7 


37 


= 


BANDIT 


5 


3 


79 


= 


EXBASIC 


M 


4 


121- 


tasword 


M 


7 


38 


= 


organ 


M 


3 


BO 


■ 


mandala 


n 


4 


122= 


TLW2(last> 


M 


7 


39 


= 


■fade 


G 


T. 


81 


= 


NindoMdem 


B 


'1 


123= 


78recds2 


F 


7 


40 


= 


DATA(beta> 


F 


s 


82 


= 


betachar 


m 


4 


1 :?4 - 


DISCLIST 


1- 


7 


41 


= 


wave^ 


S 


3 


B3 


= 


contmusic 


M 


4 


125= 


Discs4 


t 


7 


42 


= 


dice 


S 


5 


B4 


n 


ship* 


G 


4 


126= 


discsl 


F 


7 


43 


= 


circl e 


B 


s 


85 


= 


BETALISTER 


F 


4 


127= 


control s 


M 


7 


44 


= 


Beta Basic 


M 


3 


86 


= 


BETADISCLR 


1 


4 


rza= 


/breeds 


H 


/ 


45 


= 


BETADEMQ 


M 


3 


87 


= 


thick char 


U 


4 


129= 


write 


M 


8 


46 


= 


BETADATA 


1 


I 


88 


= 


futuristic 


U 


4 


130= 


AODR 


F 


8 


47 


= 


PUZZLE 


P 


3 


89 


= 


■factors 


M 


4 


131 = 


wordmanage 


M 


8 


4B 


= 


bri ckyard 


A 


3 


90 


Hi 


TV TEST 


B 


4 


132= 


DIBCLIBT 


F 


B 


49 


= 


exam, mem 


U 


:■ 


91 


- 


2*Height 


M 


4 


133= 


discs 


F 


8 


50 


= 


zoom 


t; 


3 


92 


= 


del eter 


i 1 


4 


1 34= 


disc52 


F 


B 


51 


^ 


datacalc 


1 


5- 


93 


= 


copyprint 


u 


4 


135= 


discs3 


f 


7 


52 


= 


Y5 TITLE 


G 




94 


= 


ARCHER 


A 


4 


136= 


DISCLIST3 


F 


B 


53 


= 


CLS 


G 


3 


95 


= 


super cat 


LJ 


4 


137= 


discs3 


F 


8 


54 


= 


clearscrn 


G 


T - 


96 


= 


Golf 


a 


5 


1 38= 


renumb 


u 


4 


55 


= 


-flash 


G 


r> 


97 


~ 


DARTS 


A 


s 


139= 


zzz 






56 


= 


explode 


G 


s 


98 


= 


Accounts 


f 


a 


140= 








57 


= 


udgdef 


5 


5 


99 


i: 


kitchen 


A 


5 


141 = 








58 


= 


SOUND 


M 


3 


10C 


- 


EFFECT 


N 


5 


142= 








59 


= 


enlarger 


s 


5 


101 


= 


CHR.LEFT 


G 


*> 


143= 








60 


= 


disci ister 


f 


3 


102 


_ 


D1SSEMB 


U 


L i 


144= 








61 


= 


al armcl ock 


u 


:'■ 


103 


— 


MC AID 


it 


5 


145= 








62 


= 


wordsearch 


f 


3 


104 




UDG edit 


II 


b 


146= 








63 


= 


letter sq 


p 


"'■ 


105 




arrows 


G 


5 


147= 








hA 


=- 


gol f 


s 


4 


106 


" 


sol itaire2 


8 


5 


148= 








65 


= 


Beta Basic 


M 


4 


107 


= 


TABCALC 


r 


^> 


149= 








66 




TROJAN 


r, 


A 


108 




TABDATA 


F 


6 


150= 









which it's filed. Lines 65 1o S5 
direct the program to lines 100 
(new entries additions, 
corrections): 145 (pick any 
number; what's 1 he entry?); 190 
(pick entry by lifle. so lhat you 
can find which disc It's on, lisl 
programs, etc, of any particular 
category, list what is on any 
particular disc); 380 (SAVE 
routine): finally 95 (STOP). 

In line 105 are Jim's tllles — he 
says it's fatal to have a 
miscellaneous fite! The POKEs in 
lines 195 and 220 are lo lock 
and unlock caps shift; 
unloriunately Jim had used both 
capital and lower case "p" in 
line 105. and didn't feel like 
putting all the entries In again. 



Lines 230 onwards contain a 
number of LPRINT options lor 
which tine 7 is essential If you 
have a printer. 

Inverse print 

This program therefore could 
form a basis for your own 
random access program. In this 
particular listing. Jim has made 
things more dillicult for himself 
by Inserting inverse printing 
directly Into the listing — it looks 
good, but I can't easily moke if 
show up in Ihe printout, whereas 
inverse 1 always does (do 
please remember this when 
submitting programs). 
Nevertheless, the program does 



what It sets out to da Perhaps a 
complete data base will follow. 
Who knows? 

Errata 

The program in lost month's 
column for the mod If ic all on to 
GENS 3 has a bug in if: the 
following program line will 
COrreci it 308 IF b$(3 TO 
5)="CAT" THEN CLS : CAT 1 : 
PRINT 0;"Any Key lo Return": 
PAUSE 0: LET f= USR((PEEK 
23670+256* PEEK 
23671)-2514*fA=| PEEK 
23670+256' PEEK 
23671)+6291)-18S7'A 
PEEK23670+256* PEEK 
2367U+6291): GO TO 65 
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More mysteries from the Spectrum's technical 
Twilight Zone with Ray Eider. 







Midi matters 

Dear Sit. 

As a new reader to your 
magazine f seek advice 
which has possibly been answered 
betore. Being the owner of a Spectrum* 
128, havmg climbed the ladder from 
the ZX81 & Spectrum 4$fC. my main 
reason tor purchasing the 128 was tor 
the inbuilt MIDI interface. 

Having d MIDI equipped synthesizer 
I am interested in information on the 
MtDI port. ie. which pin is what and 
what is needed so that o connecting 
lead can be made between the 128 
and the synth. It appears that there are 
three connections used at the synthe- 
Sl26t MIDI port but I do not know what 
these aw either. 

On another note are there any inter- 
faces for the 128 which wouid enable 
the Commodore printer MPSS01 and'or 
the disk drive 1514 to be used 
King regards, 
A, Holmes, Exeter. 

Last thing first, To my know- 
led ge there ore no interlaces 
which will allow the connec- 
tion ol Commodore equipment lo the 
Spectrum, Commodore went their own 
way and produced peripherals fo I heir 
own standards and which were incom- 
patible wllh Juii about everything else; 

I would strongly recommend leav- 
ing ihe MIDI port atone as tar as DJV is 
concerned. I must admit as to only 
having rudimentary knowledge of ji, 
bul prefer lo buy ready made units 
instead of spending hours slaving over 
a hoi soldering iron! 

Cheetah Marketing Lid. 1 Willow 
brock Science Park, Cnckhowell Road, 
St. Mellons, Cardilf. (Tel. 0222 777337) will 
sell you such a cable for £9-95. Most 
larger branches of Boois gIsq stock the" 
wares* 

The MIDI port is very limited and all 
yen ore likely to be able lo do Is send 
the PLAY strings out to your synlh. To do 
anything more interesting, such as 
record, arrange and sync equipment 
togolher you need a unil with at least 
IN, OUT (possibly THRU! sockets ond o 
clock of sync device 

As you have a real synth, I would 
strongly advise you lo invest in a sep 
arate MIDI interface and soltware. 
Cheeiah do a very impressive looking 
MIDI interface priced at £44,95. 

EleclroMusIc Research Ltd. ol 14 
Mount Close. Wicktord, Essex 5511 8HG 
fTel. 0702 335747) produce the PER- 
FORMER which in my opinion is ihe best 
real time package and costs around 
1120, whilst XRI systems and their MICON 
interface have the besi siep time soft- 
ware available Unfortunately the Two 
are not software compatible with each 



other's interface I know XRI have a real- 
lime package but I hey have not yet 
sent lis o copy to review, 

XRI are at 10 Sunny bank Road, 
Sutton Coldlieid, West Midlands (Tel. 021 
382 6048) and their system costs around 
1 108 



*- 



Mode muddles 

W^U Dear Sir. 

1^1 1 I have a Spectrum coup- 
bU led to a single Opus Discovery 
disc drive ana" since recently, a Spec- 
trum 123K +2 which works beautifully. 
There is however, one problem, and that 
is that the sound is interfered with by a 
toud drone for which my supplier has 
no remedy. 

I do not tike the way in which there 
is no warning in 128K mode as there is 
in 48k mode thai the computer Is In 
CAPS LOCK or GRAPHICS modes I was 
disappointed tn the 128 and I gather 
that other readers have encountered 
difficulties. I congratulate loni Baker on 
the article Keypad Not Required which 
I read with interest. 
Hoping to hear from you. 
W.R. Luyks. Netherlands 

I am afraid there is nothing I 
can do about ihe lack ol 
CAPS LOCK or GRAPHICS 
mode indication and ihe drone seems 
to be a mystery. I get Ihe impression lhat 
you upgraded from a slandard Ad K 
Spectrum lo the 428 +2 and I wonder 
il you modified the Discovery? 

Opus produced an upgrade ROM fo 
replace the existing 48K one for the dis- 
covery. I tried it ouf and il worked with- 
out any problem, including any 
unwanted sound ellecii If you have not 
lifted the ROM upgrade then I suggest 
you contact Opus and do so forthwith. 

If Ihe upgrade has been done or If 
the Opus was supplied specifically for 
Ihe 126K ihen I suggest you &V Ih e Opus 
wllh another 128 and if ihe fa u if persists 
ihen ihe laulf is in the disc drive and it 
should be returned for checking ond 
repair. 

If there q re no unwonted sounds with 
anolher Spectrum then your computer 
hos a laulf and that should be checked 
and repaired- 




Rotronics run a round 

■P^V Dear Sit, 

■ ** ■ A few months ago I pur- 
M"* 9 chased a DX85 printer from 
Rotronics of High Wycombe. Bucks, At 
first I could not get Ihe machine to work 
using the various commands in the 
monual. but it worked really well when 



I used the software supplied with it. 

Now otter a tittle use it has stopped 
wOtking and I wouid like it repaired. I 
tried to telephone Rotronics but I 
cannot get a reply and the GPO left me 
there is nothing wrong with the line. 
Could you please tell me it you know 
whether this company has ceased 
trading? 

Also Could you felt me the address 
ottamfeco Computer Sys which is on a 
label on the back ot the printer- 
Thank you. yours faithfully, 
OH Pipe. London NW10. 

I'm afraid lhat Rotronics are no 
longer trading, having 
lecently gone into liquidation 
Your best bei is to confact one ol the 
many repair companies, ol whtch 
ManComp and Video Vault are highly 
recommended 






Hard lines 

Dear Sir. 

I have recently bought an 
Opus disc dnve tot my 12SK 
Spectrum, and whilst I am happy with 
its performance, t have noticed that it 
causes a slight interference on the TV 
screen. 

This consists ot faint horizontal lines 
flickering up and down the screen and. 
although the interference is slight, once 
noticed it can become maddening 

I would be grateful if you could e*- 
plain the likely cause and how to ge: 
rid or" if. Perhaps I have the disc drive loo 
close to the TV? 
Youts tanhiutly, 
Philip A. Clark, Newcastte. 

You are righi, this is one of 
those things thai can drive 
you modi However i here is not 
much you can do and I suspect that if 
is due lo one of the components of your 
Spectrum sulfenng a small, nan fatal, 
hiccup Sir C. in his wisdom, used com- 
ponents which often were only {ust on 
the operational side of the specilico 
Hon, Any slight change from the usual 
mode of operation could cause such 
Irritating elfects, 

But belore you give up hope, chang 
ing Ihe position as you suggest, not only 
of ihe Opus but olso of each of Ihe other 
components that make up your system, 
in relation to each other may ease Ihe 
degree of the efleci and perhaps cure 
il. 

I would also suggest that you iry 
cleaning the edge connector at the 
back of the Spectrum with a cotton bud 
dipped in isopropyiaicohol or some 
"pure" clear, or using an eraser to 
gently femove any dirt, Vou can lose 
nothing by experimenting! 
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SPECTRUM RESET SWITCH - 
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Cheque or P io Centra! Eieti- 
romes St Andrews Si, GreenocK 
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BUDGET SPEECH 
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PROFITABLE 
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PRINTER OWNERS 

Save Money on Printer Ribbon i 

Hflvt' yotir nhtxin Ff-inhprJ at lr>S5 

In. in hull I hi.' price of .1 new one 
STANDARD PRICE 
AMY MAKE £1.50 

Send your ribbon and £1.50 lor 

fail scivicc to: 

KftM COMPUTERS 

40 F»i»t1*iiJ. Ui'tti Green, 
^tHmrndflr Lane i WNI CRD 



FAflFIIC RIBBON RF-INKING 

'Inirodueiory Oiler* 

£1 M 

Spnd fibbcm * prepayinftnl to 

ALADDINK. (Dopl IXC), 

4 Hurkur Cr«eenl, Eyemoulh, 

II ir war kilnro T0 11 5* P. 

TalUWSOMS 

At mil in O nt !«<(*■ iph 17 



01-437 0699 
- RESULTS 



fc'iL 

oarhana, CQMFUTELY is wnw *& up* toad tpta ***y f 



SPECTRUM TAPE and 
DRIVE TRANSFER UTILITIES 



TUB — ESSENTIAL lor ALL Spectrum 48K or Plus owners — 
our tape utility lor backup and drive conversion 

• S*n*t op«a*an la> tut k 
■ Mw onU dti n J i ri * 

* DuL*maa>lw 

Aba <n*nf DtfiH Itvlwwri — « wnigMr ^rvAiffr 

COST only £6.99 On tape OR £7.99 041 flVdrive «IJrt. 



TRANSFER PACK 2 — FOR TAPE TO DRIVE TRANSFER 



Package ol programs in eluding TUB. olher utilities, allows drive 
transfer of many programs 

• OHH *. pa j n anH 1 — ian tf Wwum 

■ ~1inajat IriaHl) ajrlrri Trajan Bum t*esp*if^tmm, HU ir iw]> art, 
aaaf* mam* of dnw i n l*™ 4 * 9 m ilw On* **t *JcJ 

ONLY £1 1 .99 on tnpo OR £12.99 on m/dHve carl. 

jaJOflMATlOH MEETS ti WKi> Li* to W* ■• n H i m i «**fci* mm »»»»- SAC kx hi 
OVtfteEAS arfdfl [unct UtrwibHH UPOAlt tEAVlCf — SAC tar Ma* 

PMQiutisCAMircvt motor *j,CMOOAKM(rt*<<K* *J iti\t 

LERM, DEPT ZX\ 1 1 BEACONSFIELD CLOSE, WHITELEY BAY, 
TYNE AND WEAR NE2S 9UW. 



SOFTWARE 



WD Software 



FOR THE OL: 

JOSS t»u £13 

f 0*9*t IftM todvOtft tim» tonu^i^tTntlitJuWmo** lit* Cl*»fa^[i**».* SPACE fcKj'l 
you» 111* command! Cte'Ktf ktiyi V ¥«U* lOVTL** *"0* ¥OU 10 KCHino OdrMW lt>010l) 



I many ai aw mlcrlacw altOwtl *i|h upTO IWdlM ( 
(MiM (XrclHMn COPV. DELETE or PIWT any la* MfeCl TV V UoMOf mod* M*»* 
lOADmgor RuNn«ng #m* prov am rottenly u3cir*t,rrtiQ«rsltg wtif^ OATt o'kacw<* 
limit* *N9n FOfiW*T(**fl E«r to me *.m PkiOn and elfw wt1**rr Mo v>i» Kon» 10 
l**fn - JOSS *r*l T£LL rOu wfnf it ». gomfl to 00 J P«ogr»iinm*f » toolkit tndmcMcoerina 
nIiIJ« atw iJ Mpp kxl SfMKtfy imci«ln*e<w«f McraoarWwal ei MT" 

t.:in|iili(i|. .:].,.■■■ ir.HjM 

Rci OL7 bee* £7 

I JOO u*c M OL i*Mw»nc** nHh ARCHIVE > r**r(* fViflf pmofMi Too lono <or putl on* 
)<]•. to H >rOu ri*f* H*fOL5 jutt any ? ml *i|** m*J n eo*l to uprUt* 

Mdv Eitemlati Cable £5 M 

EiO^ilinctHVt k»ng. ttKrm. *dan«on tf Htm mi Qfjf i *** loy<Hit OL T*mittoputth*.ni«!t 

FOB THE OL: SPECTRUM; BBC; ELECTRON 
WO Mort* TulOf bate £4 

. n to teaeft amiKuri nn u«ia by pn4*iNonaii loo* AfaduW b*ginn*t. o> 
Urtttmr-j ycuif ic**dto ltt*om yxHj »rO« (liivl*nym«|j *-.ih met * puilptui fimunn Wthi 
mc ciw dlliH 100 rmdaii imbmcM *i prfll n <H lh* hatttt* One itfinHi un»uii»b<« *o* 

FOR THE SPECTHUM: 
WorDhnder (JVHcrodri^e dttc only) b*«f £8 

»i.i Li'lrtfiMG ii ciOf-i*cFdi F<rnH tn^-u-nt mint uHtai. anagfrnt 110QO ivoid 
MMrM tq ■-. kg i kwi kg iHfi i ■ mm I .• M Mom 1 1 M Hn ; ■■< «■ i • Mi p*MM " 
Tradewind bate £3 

Vj.l.nu lading ilfJUegv o»nu> *,!h ijr jpfiiC ti^pf IM* 

Jorioy Quoil t»te £3 

leu «4v«*Hi*ft in (mm aukgrnynd ol Jwwy lotkloio tram Sleuw Afl« lo firwgtirBC 

For e«poM: 

OL luidvtv* and leltikm hon many aouiun Aik to* im.tnm*akon 

OFIDEftlNG ADD COM OF MEDIUM, POSTAGE El OUTSIOE EUROPE 
Mdr or S »* Itoppy £2 l.S" floppy t* C*a**ll* £0 

Peyntertl 

I:, .MXESifuioCJJd MiltefCjmcif STEHLlWjLUw;tMini!ch(>qi,i1iit Eur«h«ii*T. tSijhi 

u- iiiic<njiiitirial aifiOt To 

WO Sollware (ZX). HIM lop, St. Mtry. Jenery. CI- t*t; (053*) 0139? 



QL/SPECTRUM UTILITIES! 

range oi ousmuss/ practical 
programs availabte SAE/tRC foi 
details (state Micro) SD Miciu- 
syslems (ZX) PO Bo* 24. Htlchin, 
Herts 



SOFTWARE Games, 
es. adventures books our 
ZXQ1 Users Dab and much more 
Send SAE to AC.V , 1 Fonweli 
Square Soulhliotds. Norirtampron 
NN3 SAT 



tnr»«i«nw 



tat *• "»f vpunk i*t SfKiii" i,'itp fDfiK 
1* Wp and prut |«r n*i h*wmt 4 amain 
raatrair'v HrWj*f*ai 'wrr/ti pttn, attn p 
aentn Cfiar At Bthf en n»*n «*kt *» 
iiajTJ Unvt i anit UK e#*i y*. nt*j 

• libny of IS on*»r' trti irlatn; !trt<r 
IPMN 

• fill «*»W Itarl •*!« So pndr^ «Kf<n»-< m 
tcutt 

• Aiy HI*** PP**» >*f Pt B.i»* »>fT»* m 



• ■ 



l*fn r l t*i tf ary *>n 



* CntMm**a nn) i*t Ukk-^aiani^ 

• leaf I^P) SeVTH. ***■ framr I iii'i 

* Pwn i#«4np •! t itwtf f> I* *Jti 

• t<v* ■«, wwn rarttnr laktajaat 

■ «i iaTMH 
daatstavt 

. 



BKMV f cflr 1*0:111^ it MC liw <" 'UOr It* tDu 
*) M* >> fj CJdJ'a*-! Hi i^**d lo \HfrVtfi 
aajaafjajt istf hUm ** awim Ik* 
tvtiar>*a« mtkdn 

• Wi*i»*»»jIHSHUI|i>«i! 
|IM 

< fljM&al 

. (irt»i fat M X *an M M* 

■ Sf^t l»pwn » I p U jip li an 

• Sr%it«^ta*l*ajB>jajii|lia*tai#< 

■ H«a|ajei(*hfe|*« ' 

• r*t> n iy a jm m *r *a*w 






uiDTrrr 



Aai 1 HW to tear ant**) *•• arwl at vy *•* 
awoar truhd aawrr HQ * *(***« at ft 
tap fm SaaH^#> ** «• razatPK 
frarwiajr naini '■> a»nm 1— w^i ■*■)• 
\am a anuia tMrt «■*■ 

* l^a»«?»**SiWK >«***«>■ 

* lajirr r* ?i a n i wi* hati "Ckdk*j aji a aa 
■jaVaVrH 

* Ug if ►» i*«tt »«v or anad ar *» •*• 

* fnt c «f*n <*n *»ht aj pfjit, an tjartf ara 

a VB*arajMajaai*»ftaficariifdu ia ili i «^ 
a l>i* aMBflfiaHaJ ipa rn j m* atfn nnwataa 

* laaJ Mm trap uaj itaipi dh«r **V bar 
MM arc 

a Paat m |» taany v a*f a> raar * ajwa* 
a paaktr a*w, *m* avti HO aak iwi tawi 
a Paaaai n *wi< rntad a-* lr|t— la b*j 
a FncrftW 



wapv m)fi*i 
i L , . 



it " i " *» 



Ikaaji > tajajw Btet taar ark* » ■*■> 

LIN iiwi tt& m lo naaw 
aajpfe •vapM kvajiy MraarJ (vajajti towft 

aaaBtajkj ajaaj aajaajM,aapa Haiti* - w% iuatig 
JfUS" 
■nc.ja loat* tan ajntM •* MM aO*> 

H a ita »aaj n •> aj t caaaal n dja i 1 vtar 

ttaa ■*• larAf , at*, t H a t^ii t a Ual a 

C l t a i ajii aa*H afar -m a***at at | 



M J Mi 
Itrr, (1 uaV 
i<-<rmWltB*< 



*a>wi 

* OtMnanirl 



*t a>a*Kni Sath«t a«eaa* tint faaai 
<ia*iit* r**ft i*f**. Iitr aj-r lira 
Ca-i^rio ale I T4 "*|a*al| aaaa ti pi taaaat 
Him fM*w*tt«lMt JTItP-ffiaadOft* 



*tia» at I mam a mrimt f*J hh hanat 
•WawaMfi »»»- ^ a a i wu i*iaai O WOow 
ear IT nil 1 iWiliaaalaiiiaajTliajiaallli 

f#*»tM wtam Irttn tfpbsnrir I fl » 



Indwlf S*iT«rt |ZX|. 
31 CMk» Amu tam**) fir IF| 





THE BETTER LETTER 



Modifications to the 
Ta sword character set 
by John Wase and 
Colin Laycock 



i»oth Tasword 2 and Tasword 3 
utilize the some 64-coiumn 
character set: Tasman software 
didn't alter it for Tasword 3; thev 
merely changed the location, tn 
both cases, therefore, Tasword "s 
actual onscreen letlers can be 
changed 11 one wishes: in this 
example rnanv of the lower case 
letters have been redefined 
Figure 1 to provide a character 
set which has much improved 
legibility when compared with 
the original Tasword letters, 

Ta sword 2 

For Tasword 2. all you have to dc 
is to enter BASIC after loading 
and do the POKES listed In 
Figure 2, To save the new 
character sef, select the "save 
Tasword 4 * oplion from the main 
menu, and the code thus saved 
includes the new characters. 

Tasword 3 

Tasword 3 is only a little tess 
straightforward- Subtract 22784 
from each of the addresses 
given In Figure 2. This Is 
convenienlTy done by; 'LET 2 = 
22784: POKE 61706-z;, 7: POKE 
. .. etc 

Vive La France 

All this gives you a clue as to 
how the Tasword letlers are 
stored. Moreover. M you check in 
your Epson manual (or possibly 
the one tor your printer If it's not 
on Epson}, you will find (hat 
certain character codes 
corresponding to such things as 
curly brackets in the English 
character set correspond to 
accented letters In, say. the 
French or German sef It's then 
not loo difficult to incorporate In 
Tasword 2 an addition to line 15 
to sott-switch fhe printer ta say. 
the French character set: 
similarly a line 60 or 70 can be 
readily added to Tasword 3. By 
appropriate POKEs to Ihe 
addresses for the curly bracket 
in the Tasword character set you 
can convert fhis into an 
accented letter El vailat A 
French Tasword, bolh on screen 
and printer. 



Tasword Two: Improved 
character set 



Wl 


M*t iim.v 


pfcx* i 1161,7 




"b" ! 


(1114.1 


ims.i 


tMl 41711,7 


•c'i 


4UH.T 


11 114, 7 




■3f**~ 


41116,1 


irmvi 


"fnic? ■■ 


■••t 


41111.7 or J 


11141,1 


*n*i.i 


•r*i 


■~TTTiS,l or 1 






V: 


flllX'T" 


4lTS7,^ 


• lT5f,7 


■b", 


*17*1,T 


IHO.l 




■I's 


*] 7*1,1 

11771, J 


411*1,* 


11714,4 


»>': 


11774,1 
417*3,3 


41T7i:i" ■ 


41711,1 


■St 1 : 


NO ch*nqr 






"I'l 




4J7«J 

417*7.1 


41791,3 

4ITM.7 


V: 


41161,1 






*■* 


fia Ch4(|4|4 






■o': 


iiiii;t 


41111,7 




r pV 


4112**1 


41134,7 




V; 


11 111, 7 


4ilJ7,7 




»r*: 


lTI4i;"T or i 


*1M),< or t 




*■■( 


4US0.T 


Hl«,7 


11114.7 


m, 


11 111, J ' 






■u'p 


No ch*n4B 








Ho cUqt 








11111,1 


41114,1 




*i*T~ 


Mo chanq* 






V = 


*l«t,7 


41141,7 




T*! 


No change 







Tasword 12$ 

Finally, I don't know if Tasword 
128 has the characters in the 
same addresses as Tasword 3: for 
the latter the set starfs at base 
address 38144, and since this is 



fk)2 



in unpaged RAM, I would exped 
It to be fhe same for Tasword 
128. Tasman assure me that 
Tasword 128 will shortly be put 
on Opus disc and as soon as 
fhis happens. Til find out. 



a c d e F gnijklnnnpqrstu>»wKy2 



Ftgl 



litis is a test of the new character set For Taswerd Tun. only 
the snail letters have been cnangefl, Out there is a significant 
itiproueMent in on-screen legibility. 

fill one has to do is to enter Basic and poke the locations mth 
the nuHDers given and then ShUE the neti version using option t 
□f the Mdifi Menu. 



In sdhb cases alternative pokes are given. They should he 
and the Host pleasing version selected before saving. 



tried 



This character set ftas nucft iHprnwed the letters "n", "1" and 
M n". If you da not like the "i" and the "f ■ they are noH of the 
sane height as the other letters, but nerge occasionally mth 
descenders of the line above) , then do not nahe the Pokes for 
these letters. 
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7 



<f* 







Sneldw/isend 




7V n 

mowim paw 
Apr/an, me 



PROGRAM BY LEVEL 9 




AdrlanMolo!' 



"ThcGrowingPamBol 

TV w t w t , th« gams nlows y i 

iih tx>au1i#uHBu«tF(il*on»' aod your lwr»i i» to funk « Adrian W 
popwlumpombu through yotw iwv. 'mti»pM» 

four (>.irt (]jiriy»oCrV*f« 18 months tn th. 



BBC B vor-Hgn itinQt lllyhl r.itird 



Pn>dl«;(jd by Mot»i"C P\jbJ*&hirMj LW 



ThfiGfOwintpP.urlKcit Adn.ni Molec .iv.iil,-thlf> bom .ill <|< »n I -.h iflw.ir*' -.tOi:kiSt*. 

It you havo trouble finding it youirnn buy diroctly f '(*m Virg«n Ganwi. 

P)east! encircle the sottwaro you require rwwi so ncl 1 his I oaf- off to 

VlrglnOamoa Mail Order, 2- 4 Vernqn Ynr*<l h Por1ot»ello Ro.td, 

inWll 2DX. M.ikr c:Iiih|(ii-h ui cruised po&tiil orders p;iynbl« to 

VirqinO-'irrifH Lid Plc,i->i> <lo riol ponl niiH-,(in inns 

.-, 1 1 Ml BAT I 

10Ftbfu*v HW 
loFetoruwy loaf 

1 J February USJ 
■ •'i rtiru.it y 19B7 
IT Flbnwy 1M7 




l/Fabruary "J"' 







*; 




' 



£14-95 
£8-9 



*i.* •' 



COMMODORE £8*95 
SPECTRUM £7-95 




